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THE PRACTICAL ENGINEER 





Pumps and Machinery 
Repaired Quickly and Well 





The old saying that a “stitch in time saves nine” applies to a steam engine with greater 
force than to most things, for when an engine is in need of repairs, she not only gets worse 
very tapidly, but she becomes a mighty extravagant servant and soon wastes more fuel than 

would pay the repair bill. 


W*speciacty of Repairing Steam Engines and Pumps 


SPECIALTY OF 


We Rebore Cylinders in Present Position from 3 inch to 110 inch in Diameter 


Blacksmithing 





Dynamo Commutators Turned Off 


Without Removal Steam Power Hammers 


We Send Experienced Mechanics 
With Portable Tools 


Builders of Dash Pots 


Portable Planer For Facing 


Off All Sizes of Hammer To All Parts of the Country 


Blocks In Present To Repair Engines 








and Pumps 





Position 


Portable Milling Machine for Milling Off Valve Seats in Position. 
Ice Machine Repairs a Specialty. Sole Agents for St. Join Self- 
Adjusting Cylinder Packing. 

Send for our book of useful hints for Engineers. 
Crank-Shaft Journals of all sizes turned 
off without 


removal. 








WALSH METAL FACE PACKING. WALSH COMBINATION GASKETS. 


Patented March 28, 1893. No, 494,402. 
ater Packing. Will WILL NOT BLOW OUT. 


Patented October 7, 1890, June 6 and December 8, 1891. 

Adapted to all kinds of Steam and W 
not cut Rods, will not wear rods to shoulder, will not harden 
usder compression. More durable than Fibrous Packing. 
Less friction, as it is Lubricant of itself. For Packing En- 
gines, Steam Hammers, Cranes, Valves, Expansion Joints, 
Pumps, Elevators, Accumulators, Hot Water Plunger Pumps, 
etc, Cotton, Linen and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS A SPECIALTY 


‘<-\ WALSH PACKING CO. 


Cc b sed fi i Z 
1118 @ 1120 S. 7th St., Phila. The Chaniect Gua Sakae 


A—Fibrous Packing. B—Metal . . ' 
c—o oid butti i ee ff A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and 
pen space to avoid butting when cover is worn off. Rainbow Rubber as shown in cut. Made different widths and thicknesses 


D—Section of metal cut out at C. or man and hana hole Gaskets 
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W. F. RUWELL 


Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines. 
Cylinders and Valve Seats 
Rebored in Place 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 


Office and Works, 


919-921-923 
Ridge Avenue 


PHILADELPHIA. 
Tele. Connection 


We make a special- a 
ty of Metallic Pack- 
ing for Piston Rods 





Cylinders and Valve Seats bored in 
position, and cylinders fitted with 
Self Adjusting Piston Rings. 


Engine and Pump repairs a specialty. All kinds of 
castings furnished. Engines indicated. 


Thos. P. Davidson 


28 years experience with HOFF & FONTAINE. 


ENGINEER AND JIACHINIGT 


Manufacturer of 


GOODWIN 
CUT-OFF GOVERNORS, 


407 COLUMBIA AVE., PHILA. 


This Governor having been applied to a large num- 
ber of steam engines with a degree of success that 
establishes its superiority over all other Governors 
now in use. It can be recommended to obtain for 
engines regularity of speed and economy of fuel. Its 
great value has been best demonstrated where it has 
replaced other governors on engines, which have 
been in use and where care has been taken to com- 
pare the quantity of fuel used before and .. 
after the cut-off was applied to their en-x— 
gine a saving of 20 per cent or more may 
be relied upon, or a corresponding increase in horse- 
power of engine. A large number are in use in 
various parts of the country and with excellent 
results, both as to economy and steadiness of power. 





GHILLITTO'S Hand-Book of Corliss Steam 
Engines for a club of three subscribers to THE 
PRACTICAL ENGINEER, at 50 cents each. 





Bell 42-69 D 
James Gemmell Phones ) Keystone 44-65 D 


CYLINDERS OF ENGINES AND PUMPS 


INGER eae REPAIR 


STACKS, TANKS “ mal 





General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 
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LARGE VARIETY OF 
CIRCLE BRICK, 
Blocks and Tiles. 

SMALL KEY. 











LARGE KEy. 


| AND 
Cray RETORTS# 
SKEW SIDE. 


Fire Brick ~ 





SKEW END. 





SUPERIOR 
BULLHEAD. 
*®" ARCH 


STRAIGHT. 
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JAMES J. FEARON 


EAGLE IRON WORKS = =%31s'=# 
REILLY & FEARON 


Successors to Hoff & Fontaine 


RICHARD H. REILLY RICHARD H. REILLY, Jr. 


Telephone 


MANUFACTURERS OF 


Engines, Boilers, Stacks and Tanks 


General Machinists and Iron Founders 


1152-1164 N. THIRD ST., PHILADELPHIA 


Complete Power Plants Steam Fitting Cylinders Bored in Position 
General Repairs to Ice Machinery, Engines, Boilers, Pumps, Etc. 
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In overhauling your 
Steam Plant for Win- 
ter STOP the LEAKS 
with the 


CLIMAX STEAM 
JOINT CLAMP 


vice manufactured 
for the purpose 


PERMANENT, ECONOM- 
ICAL and EFFICIENT 


Send for our 1902-3 Catalog of Steam Specialties 


JAMES McCREA & CO,, Mfts,, 67 W. Washington St., Chicago 























J. Gemmell, Supt. Phila., Pa. 764 Swa st. 
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THE PEERLESS SPIRAL 
PISTON AND VALVE ROD PACKING 
LOOK FOR THIS LABEL 


ON EVERY BOX 


EscaNaBA, MICcH., 
Sept., 16, 1gor. 
THE PEERLESS RUBBER MFG. Co., 
NEw YORK. 

Sirs :—I wish to give you 
my testimonial in regard to. Peer- 
less Piston and Valve Rod Pack- 
ing. Have used it for the past 
twelve years and put it to some 
severe tests. 

While in charge of the Escanaba 
& Gladstone Transportation Co.’s 
Steamer “Lotus,” which has a com- 
pound engine and steam at 140 
lbs., we ran 22,000 miles on a 
single packing. 

Congratulating you on the suc- 
cess of the same, and assuring you 
that I shall always recommend it 
when I possibly can, I remain, 

Yours truly, 


ALFRED LARSON, 
Chief Engineer, Escanaba Water Works 


CAUTION :—A Facsimile of this Label is glued around each and every coil of the genuine Peerless Piston and Valve Rod Packing 


















Twelve to Eighteen 
Months in High 
Speed Engines 
Without Repacking 


MADE IN THREE DIFFERENT SHAPES :—STRAIGHT, SPIRAL AND SQUARE SPIRAL. 
IN SIZES FROM % INCH TO 2 INCHES. 


Celebrated *‘Rainbow Packing,’’ ‘‘Peerless Piston and Valve Rod Packing,’’ ‘‘Eclipse Sectional 





Sole Manufacturers of the 


Rainbow Gasket,’’ ‘‘Hercules Combination,’’ ‘‘Honest John,’’ ‘‘Zero,’’ 


‘*Success,’’ ‘‘Arctic’’ and ‘‘Germane Packings.”’ 
Manufactured, Patented and Copyrighted Exclusively by 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


x16 Warren Street, New York 


22-24 Woodward Ave., Detroit, Michigan. 
209 and 211 Magazine St., New Orleans, La. 
210-214 N. Third St., St. Louis, Mo. 

51-55 N. College St., Charlotte, N. C. 
1601-1615 17th St., Denver, Colo. 





202-210 South Water St., Chicago, Ill. 
634 Smithfield St., Pittsburg, Pa. 

171 Main St., \e 
Cor. Ninth and Cary Sts., Richmond, Va. 


Norfolk, Va. 


17-23 Beale St., and 18-24 Main St., - Francisco, Cal. 
1221, 1228 Union Ave., Kansas City, M 

709-711 Austin Ave., Waco, Texas, 

1218 Farnam St., Omaha, Neb. 

220 South Fifth St., Philadelphia. 
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What type of engine 
shall we purchase—a high 
or a low speed, an auto- 
matic or a slide valve? 
This is a question which is certainly confusing to the judg- 
ment, and the subject permits such wide and varied argu- 
ments in favor of each device and design, that one scarcely 
knows how to make a proper selection. 

In reply to such a question we are usually met with the 
statement, ‘‘When you are ready to buy, select the best 
engine, for in the long run the best is cheapest.” Now 
that is such a universal rule that it is seldom disputed. 
But, there are circumstances which may modify such a 
rule considerably. For instance, there are places where 
the price of fuel is so low as to scarcely warrant paying a 
high price on an engine to save it. In such localities one 
may safely select a common slide valve engine with a 
throttling governor, and this for several reasons, among 
which are low first cost, simpleness of detail, and ease of 
repair by most any one familiar with engines at all. 

This, of course, is only true up to a certain size—say 
engines having cylinders of eight inches diameter or less. 
It can easily be shown that the slide valve type of engine 
is not economical; but, there are other things to be con- 
sidered, for where small power is all that is wanted, it is 
desirable that the investment be as low as is consistent with 
commercial success. 

If, however, it be thought advisable to use one of the 
many types of automatic cut-off engines, the question wil] 
For sizes, say from 8 to 24 inches of 


Conditions Governing the 
Selection of an Engine 


arise—which one? 


cylinder, it will be well perhaps to use an automatic slide 
cut-off. 

Again we have the question of speed; the general ten- 
dency seems to be in the direction of a horizontal engine 
having a short stroke, a rapid speed piston and a rapid 
There is a decided economy in 


rotation of crank shaft. 


PHILADELPHIA,” NOVEMBER, 1902 








OFFICIAL ORGAN 
OF THE 


AMERICAN ORDER 
OF STEAM ENGINEERS 


Devoted to the Interests of Stationary Engineers. 


No. 10 


this, as a small engine running at quick speed will be quite 
as efficient as a large engine running at a low speed, with 
the advantage that the former will not cost, in original 


-outlay, more than a little over one-half the price of the 


latter, with the cost of operation about the same per indi- 
cated horse-power. 

In a general summing up of conditions we find the best 
automatic engines (non-condensing) furnish an indicated 
horse-power for about three pounds of good coal, depending 
somewhat upon the fitness of the engine for the work and 
the quality of the coal. With a condenser attached, a con- 
sumption as low as two pounds has been reported, but this 
is an exceptional result, 21% pounds may be quoted as good 
practice. The larger the engine the better the showing, as 
compared with smaller engines. 

For ordinary slide valve engines, the coal burned per 
indicated horse-power will vary from 9 to 12 lbs., for the 
sake of illustration we will say 10 lbs., and that the engine 
is of such size as would require for a year’s run $3,000 
worth of coal; now, an ordinary adjustable cut-off engine 
with throttling governor, ought to save at least half that 
amount of coal, or say $1,500 per year; if the best auto- 
matic engine were employed using 2% lbs. of coal per 
horse-power, a further saving of $750 per year could be 
effected, or between the two extremes, $2,250 per year in 
saving of coal, without interfering in any way with the 
power, with the exception, perhaps, that the automatic 
engine will furnish a better power than the former engine. 
It is easy to see that it is true economy to buy the best 
engine and pay the extra cost of construction, if the sav- 
ing of fuel is an element entering into the question of 
selection. 

The cost of an engine for any particular service is al- 
ways to be taken into consideration, for it is possible to 
contract for a certain saving of coal at too high a price, not 
simply when paid out as the ordinary purchase money, but 
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with this economy of fuel, the purchaser may have many 
vexations and damaging delays caused by the breaking of 
the automatic mechanism of the engine. All such delays 
which would not have occurred to an ordinary or simpler 
engine, are to be charged against any saving credited to 
the engine which failed in producing a regular and constant 
power. Take a flour mill for example, producing 400 
barrels per day ; it is easy to see how a single day’s stop- 
page would interfere with the trade and shipment by the 
proprietors, yet it would require a very small break in an 
engine that would require less than a day for repairs. 

This does not argue against high grade engines, but the 
purchaser should be certain that the engine, when once on 
its foundations, shall be as free from dangers of this kind 
as any other engine of similar economy. 

tert 


At the present time 
there is considerable agi- 
tation in engineering cir- 
cles in Philadelphia over 
an attempt being made to break the present license law 
governing engineers. For a long time it has been apparent 
to many that there has been little effort made by the manu- 
facturers to comply with the requirements of the law in 
relation to their engineers. 

The Chief of the Steam Boiler Department of the city, 
John M. Lukens, under whose direction such matters come, 
has repeatedly warned the transgressors, but seemingly 
with little effect, he at last determined to make an example 
of sufficient magnitude as to mark a precedent which would 
have a restraining influence with others. In accordance 
with these views he issued warrants for, and arrested, the 
chief engineer and about eight or ten assistants employed 
by the Sugar Trust in this city. The arrests, however, has 
called forth an unlooked for contention, instead of the 
Sugar Trust calmly discharging. their unlicensed men and 
substituting them with men holding proper qualifications 
under the law, as any law-abiding citizen would be ex- 
pected to do,-they have adopted the usual “trust” methods 
of attempting to break any law which does not permit them 
to do exactly as they please; they will attempt to prove 
that the present law is a constitutional violation and will 
contest the validity of the law in the courts. There is no 
doubt that the progress of the suit will be watched with 
the greatest interest by all concerned. 

The present law has proved a very great benefit to the 
engineering class in this city and also to the manufacturers 
and employers as well, hence just what is hoped to be 
gained by the litigation in this case is problematical ; it 
certainly seems unreasonable to think that anyone would 
fight against a law acting to the benefit of both parties. 
However, there may be something below the surface as yet 
not apparent, so we can but await further developments. 

In any case, it will be the duty of the American Order 
of Steam Engineers, and, in fact of all Philadelphia en. 
gineers to use their best endeavors for the preservation of 
the present law. 


Philadelphia Engineers’ 
License Law Attacked 


During the month of 

Two Ways of Conducting November last, one of the 

Pipe Covering Tests country’s most prominent 

and, ostensibly, reliable 

engineers conducted a rather exhaustive test of several of 

the leading brands of pipe coverings at the new power 

plant of the Manhattan Elevated Railway Company, New 
York City. 

These tests, to all outward appearances, were planned 
and conducted with the intention of ascertaining the effi- 
ciency, both comparatively and absolutely, of pipe cover- 
ings as ordinarily manufactured, sold and applied. The 
inauguration of the affair was attended with considerable 
eclat; prominent members of the American Society of 
Mechanical Engineers, and others equally interested in the 
proper determination of the relative value of the many 
pipe coverings, were invited to attend. 

The main object, so far as the getting of the principal 
data was concerned, was to properly secure and measure 
the water formed by condensation of steam in pipe linés, 
to properly accredit the covering showing the greatest 
amount of deflected radiation. 

The name of the engineer conducting the tests would 
seem to indicate that the work would have been entirely 
free from “commercialism” and conducted on a plan of 


‘absolute impartiality. The plan adopted for determining 


the results in this case, however, while very elaborate in 
preparation, was not a system generally accepted as relia- 
ble; and the general distrust of it among engineers, is 
abundantly justified by further tests made along other lines. 
These latter tests tend to almost completely reverse the 
findings of the November tests above mentioned, and the 
most charitable judgment to pass on the latter, is therefore, 
that the prominent engineer conducting them, was more 
familiar with other branches of his profession, than the 
one here assayed. 

There seems to be but little reason to doubt that the 
figures returned by the engineer conducting the tests were 
in accordance with his findings, but was, all the material 
used in making the tests bought in the open market with- 
out previous knowledge of any of the manufacturers, which 
would have enabled them, had they been so inclined, to 
prepare material specially for the occasion. 

There was an evident desire to convey the impression 
that the tests were made for the Manhattan Company and 
not at the expense of either, or any, of the competing 
concerns. That the Manhattan Company placed little 
reliance upon the tests, however, was demonstrated by 
their making a new test, at their own expense, by their 
own engineer, Mr. H. G. Stott. 

The appended tables show the results obtained in both 
cases ; the first showing the November findings, the latter 
showing results obtained by Mr. Stott in his tests. It will 
be observed that while the output of one concern leads, by 
far, all the others, in the first table, they are relegated to 
eighth or ninth place in the latter. A comparison of the 
methods and detailed results will be interesting and of 
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value to all in choosing an article for pipe covering pur- 
poses. The apparatus used in the November tests was 
what is known as the condensation test and was pretty 
thoroughly delineated in the 1902 January edition of The 
PRACTICAL ENGINEER. 

tre 


The method used by Mr. Stott consisted of sections of 
pipe arranged so that a current of electricity could be sent 
through them, and in that way raise the temperature to 
that corresponding to what the steam pressure would show. 
By means of potential wires on the pipe it is easy to get 
accurate readings which can be calculated in B. T. U. per 
square foot radiated. This method is considered more re- 
liable than the condensation test. 


Order of Efficiency November Tests 





2-Inch Pipe Coverings—8o0 Pounds Pressure 


. Johns’ Asbestocel. 
. New York Air Cell. - 
. Carey’s Moulded. 
. Johns’ Moulded. 
. Gast’s Ambler Air Cell. 
2-Inch Pipe Coverings—150 Pounds Pressure 
. Johns’ Asbesto-Sponge Hair Felt, 3 ply. 
Johns’ Asbesto-Sponge Hair Felt, 2 ply. 
. Asbesto-Sponge Felted (Sectional). 
K. & M. Magnesia (85 per cent. carb. of magnesia). 
. Asbesto-Fire Felt (Navy Brand). 


10-Inch Pipe Coverings—150 Pounds Pressure 


MP wWw hd 


New Dd 





























1. Johns’ Asbesto-Sponge Felted. 
2. K. & M. Magnesia (85 per cent. carb. of magnesia). 
3. Asbesto-Fire Felt (Navy brand). 
4. Watson’s Imperial. 
ELECTRICAL TEST OF STEAM PIPE COVERINGS 
' Aver, | B. T._U. 
, i i Loss Per 
Name of Company. Covering. —- Sq. Ft. at 
| 160 lbs. Pr, 
Robt, A. Keasbey 85 per cent. Magnesia: Sectional 2.24 1,623 
Nonpareil Cork Mfg, Co. Solid Cork: a a 1.68 1 672 
James Quinlan 85 per cent, Magnesia: 118 2.608 
Nonpareil Cork Mfg. Co. Solid Cork: ° 1,26 2.048 
Robt. A. Keasbey 85 per cent. Magnesia: 1,19 2.130 
Nonpareil Cork Mfg, Co, Iaminated Asbesto! Cork: 1,43 2.128 
Philip Carey Mfg. Co. . 85 = cent. Megnesia: se 1.12 2.190 
H. F, Watson Co. |. Asbestos Air Cell (Indent): 1.26 2.833 
H. W. Johns-Manville Co. Asbestos Sponge Felted: “ 1.24 2.556 
F. J. Gast Asbestos Air Cell (Long): 1.70 2.750 
H. W. Johns-Manville Co. ‘‘Asbestocel” (Radical): 1,22 2.801 
New York Asbestos Mfg. Co. | Asbestos Air Cell (Long) 1.29 2.812 
Philip Carey Mfg. Co. ‘*Standard "’ Magnesia: Mund |) Gckeews 
Jacob Racich “* Magnesian ”’ : = Se ee 
Emil Frank “Remanit”’ (Silk) Wrapped 1.51 1.452 
tre 


“Knocking”»—Causes and Remedies 


How many times have we stepped into an engine room to 
be saluted with a series of sounds not unlike those issuing 
from a blacksmith shop, caused by the ‘‘ knocking’’ of the 
engine or engines, and how many times have we had the chief 
engineer come up to us with an apolegetic air and say, ‘‘ That 
infernal engine started to thump awhile ago, I’ll have to 
tighten it up to-night,’’ yet if we call again in a week we will 
probably find the same old knock there. Now it is not al- 
ways an easy thing to stop a knock, nor yet is it any easier to 
detect the exact location of the trouble ; hence we must not be 
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too quick in passing judgment just because of a knock. It 
may be that the knock has caused the engineer considerable 
thought and work already. 

There are several causes which together, or singly tend to 
produce this very annoying feature in steam engines. In the 
first place the knocking may be caused by defects in the con- 
struction of the engine; such, for example, as not being in 
perfect line, the crank pin not at the proper angle to the 
crank, the shaft may be out of line. Such a defect the en- 
gineer may have lots of work and worry in locating, but 
when it is located there is but one remedy, and that is the re- 
placing of that part or the reassembling of the whole machine 
until a perfect alignment is had in all the parts. All improperly 
fitting parts, however, should be replaced at once with new 
ones as a safeguard against accident, which will sooner or 
later overtake badly fitting pieces. 

Engines which have been in use for some time are likely to 
have a knock caused by the piston just touching the head at 
either end of the stroke. This is brought about by having a 
very small clearance in the cylinder and in not having provided, 
by suitable liners, for the wear of the connecting rod brasses. 
In such cases, lines should be inserted behind the brasses in 
the connecting rod, or new brasses put in, which will, of 
course, restore the piston to its original position. In most 
cases the trouble will be found in the connecting rod brasses ; 
but whether in the crank-pin end or at the cross-head end is 
not so easily determined in all cases. A very slight motion 
will suffice to start a very disagreeable sound, which will in- 
crease in volume until the source of the trouble is found and 
the defect rectified. 

The remedy is, in most cases, very simple, and consists in 
simply. tightening the brasses by means of the key or other 
device that may have been provided for such adjustment. In 
adjusting a key it is the common practice to drive it down as 
far as it will go, marking the upper end of the strap, then drive 
the key loose again; after which redrive it down until the 
line scratched is within 4% or % inch of the top of the strap. 

The size of the strap joint and the judgment of the person 
in charge must decide the best distance in such a case. This 
may be done at either or both ends of the connecting rod. 
After such changes have been made, on starting the engine, 
the cross-head and crank-pin must be carefully watched, and 
upon the slightest indication of heating, the engine should be 
stopped and the key eased up a trifle. However, a slight 
warmth may be looked for at first, which will shortly, as a 
general thing, correct itself after a short run. 

Knocking is sometimes occasioned by a misfit, either in the 
piston, or cross-head and the piston-rod. These connections 
should be carefully examined, and, under no circumstances 
should lost motion be permitted at either end of the piston 
rod. 

If the means of securing are such that the person in charge 
can properly fasten the piston to the rol, he should see that it 
is kept tight ; if not, then it should be sent to the repair shop | 
at once, as there is no telling when an accident is likely to 
overtake an engine with a loose piston. 

The connection between the piston-rod and cross-head is 
usually fitted with a key and furnishes a ready means of 
tightening the joint, if proper allowance has been made for 
the draft of the key. In case there has not, the piston-rod 
and cross-head should be filled out so that the draft of the key 
will insure a good tight joint when driven down. 
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The main bearing should be examined and if there should 
be too much lateral movement of the shaft, the side boxes 
might then be adjusted until the shaft turns freely, but has 
no motion other than a rotary one. The cap to the main 
bearing should also be carefully examined, as it may need 
screwing down and thus prevent an upward movement of the 
shaft at each stroke; this applies more particularly to quick 
running engines. 

tL¢rert 
What Foreign Manufacturers are Doing—The 
Diisseldorf Exposition 


Appreciative of American methods of successful exploiting 
of their mechanical products, The Industrial and Trades Ex- 
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success is a tribute to German enterprise and growth of trade, 
and shows at once the progress in mechanical arts throughout 
Germany. ‘The exhibition grounds are situated on the north 
banks of the historic Rhine in close touch with the city of 
Diisseldorf. The topography of the surroundings and the 
natural beauty of the place, combined with mechanical in- 
ingenuity in the general construction, has greatly enchanced 
the value of the exposition. 

A glance at the accompanying illustrations will give a good 
idea of the methods of engine and electrical unit construction 
in Germany at the present time. Figure one shows the ex- 
hibit of one of the foremost electrical concerns in that country 
—the firm is known as the Rheydt Electro-technical Works, 
Max Schorch & Company. The electrical generator shown 
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position is now being held in Diisseldorf, Germany. The ex- 
position was primarily planned to show the commercial possi- 
bilities of Rhenish Prussia and Westphalia, but its great 


5000-VOLT SCHORCH THREE-PHASE GENERATOR DIRECT COUPLED TO A SPIES VERTICAI, COMPOUND ENGINE. 


is a 5000 volt three phase alternator direct-connected to a verti- 
cal compound engine, built by the firm of Robt. Spies Fr. 
Sohn, of Barmen-Leimbach. This unit operates at 142 r. p. 
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m., and supplies three-phase currents at 5000 volts, the current 
per phase being 4o amperes and the total capacity 350 kilo- 
watts. The total diameter of the generator is 3872 millimeters. 
There are 252 slots in the armature core, two per pole per 
phase, and the dimensions of each slot are 1734 mm. x 30 the 
(.69x1.18ins.) Each slot contains ten conductors four mm. 
(.1575 in.) in diameter, placed in micanite tubes with walls 
four mm. thick. The resistance per phase is 0.82 ohm cold 
and 0.935 ohm warm; the winding is connected up star or Y 
fashion. 

The field magnet ring of this machine is 3500 mm. (11% 
feet) in outside diameter and has 42 poles of Siemens-Martin 
steel, with pole-shoes 250 mm. (9.84 ins.) wide. The field 
winding consists of 85 turns of rectangular conductor, 5x6 
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p.m. ‘The pump is used for supplying water for the fountains 
from the river Rhine. 

The generators above mentioned supply current for 5000 
incandescent lamps in Industrial Hall, and also for tree large 
exhibit pavilions. For supplying current to the various direct- 
current motors, a 200 kw. direct-current Schorch dynamo is 
used, direct connected to a horizontal compound engine built 
by O. Recke, of Rheydt. 

The engine is a tandem compound, and drives the dynamo 
at a speed of 140 r. p.m. The dynamo is a 14-pole 500-volt 
machine, with an armature 2150 mm. (84.65 ins.) in diameter 
and 410 mm. (16.14 ins.) wide. The field magnet winding 
consists of 930 turns of copper wire 2.3 mm. (.0905 in.) in 
diameter, and the complete winding has a resistance of 77 
































2000-H. P. TWIN TANDEM COMPOUND ENGINE COUPLED DIRECT TO A HELIOS POI,YPHASE AI,TERNATOR, 


mim. (.197 X 236 in.), and the resistance of the winding is 1.5 
ohms cold and #7 ohms warm, the coils being all connected in 
series. 

Among the other important exhibits of the Rheydt Electro- 
technical Works are direct-current and alternating-current 
motors for both stationary and portable work. One of the 
most interesting of the latter was mounted on wheels and ar- 
ranged with its switches, starting resistance and a reel carry- 
ing the necessary cable mounted on the top of the machine. 

An electrically operated pump for use at great depths is of 
more than passing interest. It was constructed by the same 
firm, and is designed to raise 4.5 cubic meters of water per 
minute a height of 60 meters, the motor running at 1600 r. 


ohms cold and 87 ohms hot. 

The armature core has 275 slots, each 10% mm. x 27 mm., and 
containing four conductors 3x7 mm. (.118x.275 in.) each. 
The resistance of the armature winding is .o18 ohm cold and 
0.0205 ohm hot. The air-gap is 7 mm. (.2756 in.) and the 
bore of the field pole-faces is 2164 mm. (85.2 ins.) in diameter. 

Among the polyphase apparatus exhibited by this firm may 
be noted also seven transformers varying from 20 to 30 kilo- 
watts each, and designed for reducing the 5000-volt three-phase 
currents of the large generator to 110 volts for lighting and 
motor work. There are 46 direct-current motors exhibited 
and 9 polyphase motors, ranging in capacity from % to 100 
horse-power each. 
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One of the most interesting exhibits is a large vertical triple- 
expansion steam engine of 3000 horse-power, direct connected 
to an alternating current generator and a direct current exciter, 
the latter dynamo being mounted at the end of the engine shaft 
outside of the main alternator bearings. This engine was 
built for the central station at Essen. The diameter of the 
high-pressure cylinder is 830 millimeters (32.67 ins.) and the 
low-pressure cylinder is 2050 millimeters (80.7 ins.), while the 
intermediate cylinder measures 1400 millimeters (55.12 ins.) 
in diameter ; the length of stroke is 1200 millimeters (47.24 
ins.) The speed of the engine is 94 r. p. m. and the low-pres- 
sure cylinder is equipped with cylindrical valve gear, while the 
high-pressure and intermediate cylinders are provided with 
Gutermuth’s distributing valve motion. 

Among the larger engines shown in Machinery Hall is one 
of 2000 horse-power, built by the Grevenbroich Machine 
Works of Grevenbroich (Rheinland.) This engine is of the 
twin tandem compound horizontal type, and has on each side 
of a high-pressure cylinder 725 mm. (28% ins.) in diameter 
and a low-pressure cylinder 1100 mm. (43.3 ins.) in diameter ; 
the stroke common to both is 1300 mm. (51.2 ins.) This 
engine runs at 72 r. p. m., and is direct-coupled toa three-phase 
alternating-current generator built by the Helios Electric Com- 
pany, of Ehrenfeld, near Cologne, Germany, which supplied a 
large proportion of the necessary electric current for the ex- 
hibition. 

The engine develops 2000 effective horse-power when worked 
condensing with the cut-off at quarter stroke and with steam 
pressure of 150 lbs. per sq. in. in the high-pressure steam 
chests. Siemens-Martin steel is used in the construction of 
the crank-shaft, and it is bored throughout its entire length ; 
the wrought-iron cranks are shrunk on. The large main 
pedestals which carry the crank-shaft are cast in one piece 
with the Corliss frames, and the frames have tubular guides 
carried by the foundation throughout their length. ‘There are 
four parts to the steps of the main bearing and the crank and 
cross-head pins are in two parts. All the bearings are adjusta- 
ble, and the main and crank-pin boxes are lined with white 
metal. The cross-head pin bearings are of bronze and the 
crank-pins are of nickel steel. The cross-head pins are of 
crucible steel, and the cross-heads are of polished cast-steel and 
provided with long cast-iron shoes. The piston rods are of 
Siemens- Martin steel, and are all of the same diameter—16o0 
mm. (6.3 ils.) The pistons are hollow and are built so as to 
support their own weight. They are secured to the rods by 
means of cones and nuts, and are made of cast-iron. Metallic 
packing is used on the piston rods. 

The oil distribution and devices for catching the waste oil are 
so arranged that all the lubricating apparatus for moving parts 
are fixed and may be attended to and replenished at any time 
while the engine is in motion, as is common practice. Sight- 
feed drop lubrication is used for all parts not subjected to 
steam pressure, and Mollerup’s oil pumps are used for lubri- 
cating the parts under pressure. For the lubrication of the 
cross-heads, each pin is provided with an oil cup having a 
metal wiper. ‘The fixed drop feed lubricator is provided with 


a socket carrying a fine brush, on which the oil from the 
lubricator drops, and then as the wiper on the cross-head pin 
lubricator comes opposite, the oil is wiped off the brush and 
carried with the cross-head. This will be recognized as the 
method used some years ago on American high-speed engines. 
The guide shoes are provided with oil grooves and equipped 


with scrapers of copper below, and of felt above, by means of 
which the oil is very efficiently distributed over the curved 
surface of their path. 

"et pieces ars used to connect the high-pressure to the 
loW-pressure cylinders and the latter are directly connected to 
the Corliss frames, and the cylinders have steam jackets, the 
whole being cast in one piece. Direct live steam is used for 
heating the high-pressure cylinders and receivers, and working 
steam through the main stop valves of the engine, is used for 
heating the low-pressure cylinders. 

Each side of the engine may be worked independently and the 
cock-levers and stop-valve are all accessible from one position. 

In all four cylinders the steam distribution is effected by 
means of double-beat valves, four being used on each cylinder. 
The admission and exhaust valves on the high-pressure cylin- 
ders are worked by positively closing valve-gear, while the 
valves of the low-pressure cylinders are worked by cams which 
are adjustable. Bevel gears are used for driving the valve 
motion shafts, and the shafts are provided with expansion 
couplings in order to allow for the longitudinal expansion of 
the steam cylinders. Above the main pedestal cover there is 
an oil reservoir from which the oil passes into the bearing 
proper by means of tubes with an adjustable visible drop feed. 
The steps of the bearing, as well as the shaft journal, have 
appropriate oil paths formed in them to insure a proper circu- 
lation of the oil, while the oil which flows away from the 
pedestal is caught in receptacles provided with fine sieves in 
order to keep out the dust. The oil is pumped from. these re- 
ceptacles back into the oil reservoirs by small oil pumps driven 
by chain wheels from the valve-motion shafts. The reservoirs 
are furnished with fine sieves and diaphragms of felt to catch 
the impurities, and in order that the thick deposits on the 
bottom may not be allowed to enter the pedestal, the oil is not 
taken from the deepest point. This arrangement of oil circu- 
lation provides very lavish lubrication. 

The Grevenbroich Machine Works also exhibits in the main 
steam generating station of the Exposition an interesting type 
of water-purifying apparatus. It has a duty of 4444 imperial 
gallons per hour, which is sufficient for half of the boilers ex- 
hibited. The water used for purification is taken from the hot 
well of the condensing plant (injection condensers.) The ap- 
paratus is constructed in the form of a press, and is horizontal, 
containing in itself the heater, filter and precipitating apparatus, 
the three parts being mounted together in one frame in such 
a manner that a number of heater elements in the form of 
plates, each having a special inlet for steam and for water, are 
arranged in sequence adjoining the fixed head. The precipi- 
tation tank is next, and the filter elements join directly on to 
this. These contain a channel through which the filtered 
water is conducted back through the precipitation chamber 
and the heater elements to the fixed head again. 

In the operation of this apparatus an independent vertical 
compound steam pump takes the water to be purified from a 
collecting tank and forces it through the purifier, delivering it 
first into the heater, whence it passes into the precipitation 
tank above, where lye is added to it in a definite proportion, 
according to the quantity and quality of the water. The 
water, along with the precipitated matter, then passes out 
from the precipitation chamber into the adjoining filter cham- 
ber, whence it is led into a reservoir from which the feed 
pumps take water for the boilers. The water is heated by 
either exhaust or live steam, according to circumstances. 
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How Illuminating Gas is Provided for 
Railway Cars 


How many of the traveling public who enjoy the gas-light 
upon railway trains, as they rush from place to place, ever 
give a thought to the methods placing such a luxury within 
their reach. Many times we see the attendant come into the 
car and reach up, turn on the gas, light it with the same re- 
sults that may be had from direct connection to any gas manu- 
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description is published: ‘The half-torie cut appearing upon 
the front cover of this issue of The PRAcTICAL ENGINEER 
shows four direct connected compressors of the J. M. Foster 
pattern, used by the Pennsylvania Railroad for charging their 
cars on their eastern lines, with gas for lighting purposes. 
The frames, as will be noticed, are of the upright type 
firmly bolted to a cast-iron base. The engine is coupled 
directly to the compressor piston, and is of the ordinary slide 
valve type with a throttling governor—the steam cylinder 


























GAS COMPRESSORS FOR CHARGING STORAGE TANKS FOR RAILWAY COACHES AT PENNSYLVANIA R. R. CAR SHOPS, PHILADELPHIA. 


facturing plant, yet we know that there must be some different 
means provided for supplying the burners, than that used 
ordinarily, because of the fact of the car being in constant 
transit. How is it done? This question is often asked and 
seldom answered ; hence there is a not inconsiderable curiosity 
to learn of the methods employed. 

In order to thoroughly delineate the subject, the following 


is 74%" by 18”; 
minute. 

The gas compressing cylinders are of the water jacketed de- 
sign ; the vertical lift valves are made light in weight and the 
intake pipe large and unobstructed so that there will be the 
least possible throttling of the gas. Another strong feature is 
that the valve is so arranged that should it become broken, 


the maximum speed is 75 revolutions per 
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the pieces cannot fall through into the cylinder and wreck the 
machine. ‘The primary object of making this type of com- 
pressor vertical is to prevent the valves wearing down out of 
line with their seats— a common fault with horizontal machines. 
On account of the intense heat created by compressing the gas 
the cylinders are completely water jacketed, not only around 
the barrels, but also around the heads. Through this jacket 
there is a continual flow of water from a one-inch supply pipe 
at city pressure. 

The method of storing gas in the cars is very simple indeed ; 
the compressors are each connected to the city gas main by a 
three-inch pipe, which is the size of the compression chamber 
in diameter. The stroke is eighteen inches. The gas is 
drawn into the compressor with the up stroke—they being 
vertical—then upon the down-stroke the charge is let through 
the piston by means of a check-valve, which closes with the 
return stroke when the compression takes place, and the gas 
is driven off through a 34” pipe into a receiving chamber, 14 
feet by 4 feet, maintaining a pressure of 300 pounds per sq. 
inch. Each compressor is capable of handling in this way 
125,000 cubic feet of gas every twenty-four hours, making a 
total for the four machines of one-half a million feet of gus 
every day. ‘There are ten of the large tanks, which are 
arranged with equalizers so that the volume always remains 
at, or nearly, the same pressure while charging acar. The 
charging is done by connecting, by means of a hose, the 
storage tanks to two tanks 10” by 16” which are attached to 
the cars—the tanks can be seen about midway of the cars, 
upon either side, at any time. These tanks are charged with 
a pressure of 160 pounds per square inch and contain when 
so charged seventy-five cubic feet of gas. This amount will 
light a car for twelve hours—both tanks guaranteeing illumi- 
nant for twenty-four hours steady light. In order to insure 
against possibility of taking out the cars without a proper 
supply of gas to last out the intended run, the cars are pro- 
vided with gauges which correctly register the pounds pres- 
sure on the tanks and also the amount of gas contained 
therein at all times. 

The plant is situated in the direct centre of the immense 
car yards of the Company at 33d and Market Streets, Phila- 
delphia. There is a battery of four boilers of the lccomotive 
type, built at the Company’s shops, Altoona, Pa., especially 
for their present use, which is to supply steam to work the 
compressors, pumps, etc., and also to thoroughly heat all 
cars for immediate use before they are run into the station for 
passengers to occupy them. 
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Notes from the Dynamo Room 
By CuHas. W. LENG 


[This article appeared in the 1897 September edition of The 
PRACTICAL ENGINEER, and is republished in answer to a 
question appearing under head of ‘‘Questions and Answers’’ 
in this number. ] 


A very handy little instrument to have around the dynamo 
room is an ordinary pocket compass. By means of it many 
interesting and instructive experiments can be made; but it is 
well to note here that in any instrument in which a magnetic 
needle is used, when kept in the vicinity of a dynamo or motor 
which is in operation, the needle should be allowed to swing 


freely on its pivot and not be held up by the ‘‘stop’’ ; other- 
wise, the needle is likely to be de-magnetized or have its 
polarity reversed, , 

With a compass you can determine the direction of the flow 
of current in a wire, thus enabling you to locate the -- and— 
sides or ends of a circuit without tracing back, and a simple 
rule and one that is readily remembered is: If the current 
flows from south (S) to north (N) over (O) the compass, the 
needle will point west (W); you will notice that the first 
letters of each of the principle words spells snow—thus, South, 
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North, Over, West. Another simple rule is to allow the 
needle to assume its natural position, and, placing a wire 
through which a current is passing over and parallel with the 
needle, hold your right hand, palm down, with thumb and 
index fingers extended at right angles, the index finger point- 
ing in the same direction as the wire and need'e ; if the cur- 
rent is flowing through the wire in the direction indicated by 
the index finger, the thumb will indicate the direction in 
which the needle will turn. 

This is evident from the fact, as stated in the foregoing rule, 
that, if the index finger points to the north and the current 
flows in that direction over the needle, the thumb will point 
west and the needle will turn that way. 

It is also evident, in connection 
with this-fact, that, if the same wire 
be brought back under the needle, 
thus forming a coil, that it will have 
the same effect, but will act with 
increased force. 

This brings up another important 
fact: that, if such a coil were 
placed in a north and south direc- 
tion and the current passed through 
it from south to north through the 
top of the coil, and consequently 
from north to south through the Fig 2. 
bottom, if you stood on the west 
side of the coil and facing it, the 
north seeking end of the needle 
would be toward you. Now, if 
instead of a magnetized needle, we place a piece of soft iron 
(or core) through this coil and allow the current to flow in 
the same direction as before, it will magnetize the core, and in 
such a manner that its north pole will-be facing you, as shown 
in Fig. 1; or in other words, it would occupy the same posi- 
tion as the north seeking pole of the needle. 

It will be readily seen from this that, when looking at the 
end of any electro-magnet, the current through the coils of 
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which flows in the direction indicated by the arrows in Fig. 1, 
this end will be the north pole. 

With the aid of a suitable coil of wire and a few cells of 
battery, the compass can be made to serve as a galvanometer, 
and can be used as such in many little tests around the ma- 
chines and circuits, which we will discuss at some future 
time. 

Speaking of simple rules, there is another, known as 
‘‘Fleming’s Hand Rule,’’ which determines the direction in 
which a current will flow in a wire which is moving through 
a magnetic field in such a manner as to cut the lines of force 
in this field ; as, for instance, the conductors or wires on an 
armature of a dynamo when passing the field magnet poles. 
Fig. 2 shows the position of the right hand, in which the 
thumb and index finger are extended at right angles to each 


other, and the middle finger is bent over at right angles with 
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the index finger. Here the thumb indicates the direction in 
which the conductor is used; the index finger indicates the 
direction of the line of force, and the middle finger the direc- 
tion of the resultant current induced in the conductor. 

This is illustrated in Fig. 3, in which the light dotted lines 
represent the lines of force, their direction being as shown by 
the arrow; the line A B is the conductor, which is being 
moved vertically downward to the position C D, cutting across 
the lines of force. Now, if the hand be placed so that the 
index finger points in the direction in which the conductor 
A B is moving, the middle finger will indicate that the current 
will flow from H to B, as shown by the arrow. 

It will be readily seen that, if the conductor be moved back 
as in from C D to A B, and the hand turned so that the thumb 
coincides with this motion, the induced current will flow 
in the opposite direction, being so indicated by the middle 
finger. 

These simple rules are very easily memorized, and will often 
save many an hour’s work, which, though it may. not be 
laborious, might be more profitably spent. 
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Do you attempt to stop pounding in your engine by laying 
for the crank-pin when it comes around, and trying to hit the 
key once in awhile? 

If you do, ask the strap and neck of the connecting rod if 
it likes the treatment when you don’t hit the key and do hit the 
oil-cup? 
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The Conditions Under Which Water 
Seeks Its Level 


By T. H. REARDON 

One of the most common statements made in every day life 
is that water always seeks its level. 

That this statement is practically correct in the majority of 
cases the writer will not attempt to dispute ; but there area 
great many exceptions to this old time-honored rule, and it is 
the purpose of the present article to point out a few particular 
instances in which water may rise higher than the level of its 
source, and again other instances where it fails to reach its 
own level. The statement that water will rise to the level of 
its source is more nearly true in a hydrostatic system where no 
flow is taking place, than it is in a hydraulic system where 
friction in the pipes tends to prevent the realization of ideal 
conditions. 

In a hydrostatic system when an exception to the foregoing 
statement is observed, it can generally be referred to a differ- 
ence in temperature between the columns of water that are 
supposed to balance each other. In a water supply system 
when the source and the outdoor portion of the system is at a 
temperature of 40° or even lower as in winter time, and the 
temperature indoors is at about 70°, in the case of buildings 
60 or 70 feet high, it will be readily apparent that the water 
can reach a point higher than the outdoor level. 

The gauge glass in the water column of a steam boiler 
affords another instance of the same kind, except that in this 
case the water level in the glass will be lower than the water 
level in the boiler, as the conditions are reversed, the water in 
the glass is cooler and consequently more dense than the water 
in the boiler, and if the water column is removed any distance 
from the boiler as it is sometimes for convenience, this differ- 
ence will be more marked. 

The most striking exception to water seeking its level is 
observed in instances of capillary attraction, if a piece of a 
thermometer tube is broken off at both ends, the mercury 
blown out and the tube held vertically and its lower end is 
dipped in water, it will be found that the water will rise in 
the tube anywhere from 2% to 4 inches, dependent upon the 
diameter of the bore of the tube, it is well in making this ex- 
periment to add a little ink or coloring matter to the water 
so that the extremely fine column in the tube can be more 
easily seen. 

In a steam system where the condensing steam is returned 
to the boiler by means of a gravity system the water, of 
course, has the advantage of being cooler and heavier than the 
water in the boiler against which it has to force its way, but 
here the pressures on top of the water in the boiler and also 
on top of the returning column of water must be taken into 
account, for if the system of piping is of any considerable 
length, the drop in steam pressure necessary to maintain the 
circulation will be apparent at the point where the water re- 
turns to the boiler, and the returning column of water will 
have to build up in height until its weight is sufficient to over- 
come the excess of steam pressure in the boiler over the pres- 
sure to which itself is subject. 

When two columns of water that have exactly the same 
density throughout, and that are subject to exactly the same 
surface pressure are placed in communication with each other, 
then the level of the two columns will coincide, but under any 
other conditions coincidence of the two levels will not occur. 
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In a hydraulic system, when the water is shut off at the 
reservoir and the system of piping is allowed to become empty, 
for the purpose of making repairs, in some particular instances, 
upon admitting the water again it will not flow through and 
discharge as it did before, this condition is generally due to 
air that has become trapped in the piping, and, according to 
the particular place it occupies, it may either retard the flow 
or accelerate it. 

Water pipes laid in the earth are generally laid at a uniform 
depth, and when the surface of the land is undulating, the 
pipes of course will be subject to elevation and depression at 
different points, in their length. Ifa column of air is trapped 
under such conditions it will communicate the pressure exerted 
by the column of water at its end, but being practically with- 
out weight itself, it brings about an unbalanced condition, and 
will cause an additional pressure to exist at some point in the 
system, while under normal conditions there would be a per- 
fect balance. 

If the air 
length of the pipe in which 
the water descends in its \ 
flow under normal condi- 
tions, the effective head 
will suffer reduction, but 
if the air should occupy an 
ascending portion of the 
pipe, the effective head of 
water will be temporarily 
increased, as the column 
of air transmits the pressure 
exerted by a descending 
column of water, but lack- 
ing weight, it does not 
gravitate backward with 
much force itself, and so 
it causes no retardation. 
Under the last mentioned 
condition water may rise 
temporarily very much 
higher than the level of its 
source. Hero’s fountain, 
a description of which will 
be found in the accompany- 
ing cut, will afford a very Hi er 
ample demonstration of | 
water rising above its level ii 
under such conditions, and 
if it is desired to construct 
the apparatus, it can be put together in a few minutes, mak- 
ing the connecting of small rubber tubing, of which about three 
yards will be sufficient. 

As another instance, the writer has seen it stated that the 
mouth of the Mississippi River is higher than its source, 7. é., 
that it is farther from the center of the earth, allowing that 
there may be a slight difference in the level, it can easily be 
referred to the centrifugal force of the earth, so there is no 
paradox in the matter anyway. In conclusion it may be said 
that water acts in obedience to gravitation in the same way 
as all other inert matter, and when its deportment is under- 
stood, there is nothing connected with it that cannot be readily 


reconciled with common natural laws. 
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Use and Abuse of the Injector 


The injector, while being the simplest piece of mechanism 
with which the engineer has to contend, is also the least un- 
derstood, asa rule. Many times the failure of an injector is 
entirely due to the lack of proper knowledge of the device 
upon the part of the attendant, and not to any fault of it or 
its construction ; hence a word or two upon this very much 
used and very much abused appliance will no doubt be of 
interest. 

The motive force of the injector is found in the heat re- 
ceived from the steam. ‘The steam is condensed and surrenders 
its latent heat and some of its sensible heat. The energy so 
given up by each pound of steam amounts to about goo ther- 
mal units, each of which is equivalent to a mechanical force 
of 778 foot pounds. This would be sufficient to raise a great 
many pounds of water against a very great pressure could it 
be applied, but a large portion of it is used simply to heat the 
water raised by the injector. 

The above explanation will apply to every injector in the 
market, but ingenuous modifications of the principles of con- 
struction have been devised to meet a variety of require- 
ments. 

That the condensation of the steam is necessary to complete 
the process will be evident, for if the steam were not con- 
densed in the combining chamber, it would remain a light 
body, and, though moving at high speed, would have a low 
degree of energy. 

Certain injectors will not work well when the steam pres- 
sure is too high. In order to work at all, the injector must 
condensate the steam which flows into the combining tube. 
Therefore, when the steam pressure is too high, and, as a con- 
sequence the heat is very great, it is difficult to secure com- 
plete condensation ; so that for high pressure steam, good re- 
sults can only be had by using cold water. It would be well 
when the feed water is too warm to permit the injector to 
work well, to reduce the pressure, and, consequently the tem- 
perature of the steam supplied to the injector, as low tempera- 
ture stedm condenses much easier, and consequently can be 
used with much better results, throttling the steam supplied by 
means of stop-valves will often answer inthiscase. Thesteam 
should not be cold or it will not contain heat units enough 
to be driven to the boiler. This is the reason why exhaust 
injectors fail to work when the exhaust steam is very cold. 
It also explains why such injectors work well when a little 
live steam is admitted to the exhaust chamber sufficient to 
raise the temperature above 212 degrees. 

Leaks affect injectors the same as pumps, and, in addition, 
the accumulation of lime and other mineral deposits in the 
jets stops the free flowing of the water. The heat of the 
steam is the usual cause of the deposits, and, when this is ex- 
cessive, it would be well to discard the injector and feed with 
the pump. 

The efficient working of the injector depends upon the size 
of the jet, which should always be left as the manufacturer 
made it ; hence, in making repairs and cleaning, a scraper or 
file should be used. 

For cleaning injectors, where the jets have become scaled, 
use a solution of one part muriatic acid to from nine to twelve 
parts of water. Allow the tubes to remain in the acid un- 
til the scale is dissolved, or it is soft enough to wash out 
readily. 
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The lifting attachment, as applied to any injector, is simply 
a steam jet pump. It is combined with the injector proper 
and is operated by a portion of the steam admitted to the in- 
strument. Nearly all the successful injectors on the market 
are made with these attachments, and will raise about 25 feet, 
if required, from a well or tank below the boiler level. 

When an injector is required to work at different pressures, 
it must beso constructed that the space between the receiving 
tube and the combining tube can be varied in size. As a rule 
this is accomplished by making both combining and receiving 
tubes conical in form and arranging the combining tube so 
that it can be moved to or from the receiving tube, and the 
space thereby enlarged or contracted at will. The adjustment 
of the space between the two tubes by hand is a matter of some 
difficulty, however ; at least, it takes more time and patience 
than the average engineer has to devote to it, and the ma- 
jority of the injectors in use are therefore made automatic in 
their regulation. 

The injector is not an economical device, but it is simple 
and convenient, it occupies but a small amount of space, is 
not expensive and is free from severe strains on its durability ; 
moreover, where a number of boilers are used in one establish- 
ment, it is very convenient to have the feeding arrangements 
separate, so that each boiler is a complete generating system 
in itself and independent of its neighbors. 
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Old Friends in New Clothes 


By A. Epwarp RHODES, Wilmington, Del. 
Author of Mechanical ‘Drawing for Self-Instruction 
THE INJECTOR 


There is an apparent paradox involved in forcing water into 
a boiler against the pressure of steam by means of only a.small 
jet of the same steam, and yet it is readily seen that this seem- 
ing impossibility is really in accordance with naturallaws. No 
one will contradict me when I say that, at least, the fundamen- 
tal principles involved in the operation of the injector should 
be thoroughly understood by every one having anything to do 
with the steam plant. 

The operation of the injector does not involve any principle 
like a perpetual motion, and is not doing work without con- 
sumption of power. Mr. Forney, in his book ‘‘ Catechism of 
the Locomotive,’’ states the principle in substantially these 
words: Steam escaping from under pressure has a much 
higher velocity than water would have under the same pres- 
sure and condition. The escaping steam from the receiving 
tube unites with the feed water in the combining tube, and 
gives to this water a velocity greater than it would have if 
escaping directly from the water space in the boiler. The 
power of this water to enter the boiler comes from its weight 
moving at the velocity acquired from the steam, and it is thus 
enabled to overcome the boiler pressure. 

He then goes on to illustrate this by the example of a 
wooden croquet ball, which will float on the surface of the 
water, but if thrown violently into the water it will sink be- 
fore its buoyancy will overcome its momentum, while a very 
light hollow ball will not sink, no matter how much force we 
may expend in throwing it into the water, because its mo- 
mentum or actual energy is much less than is that of a solid 
ball. If steam were not condensed it would not have sufficient 
energy to overcome the boiler pressure. 
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Another writer, Sinclear, describes the principle very nicely 
in the following language : 

The principle of the injector’s action is that of induced cur- 
rents. A current of any kind has a tendency to induce a 
movement in the same direction of any body it passes over or 
touches. Thus we are all familiar with the fact that a current 
of air (called wind) passing over the surface of a body of 
water, sets waves into motion. 

In the same way a jet of steam moving very rapidly when 
injected into a body of water, under favorable conditions, im- 
parts a portion of its motion and starts momentum sufficient to 
overcome the original pressure of the steam. That is how the 
injector is made to force water into a boiler against the same 
pressure the steam is starting from. There are many other 
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applications of this principle, the most common of which are: 
The ordinary locomotive blast, blowers, steam siphon, steam 
jets, jet exhausters and Argand burners. 

Closely examined, its mystery as a source of power dis- 
appears ; for it is found that an amount of heat equal to the 
mechanical equivalent of work done is used up during tHe 
operation of feeding. 

Thus, when a given quantity of heat units pass from the 
throttle to work the injector, the whole of the heat does not 
return tothe boiler along with the feed water, as was at first 
supposed to be the case, but a portion of the heat representing 
the foot pounds of work done is dissipated, besides other losses 
due to leakage, radiation and convection. 

There are many forms of injectors in use, but all of them 
conform to the above elementary principles in their mode of 
action. 

In figure 1, steam enters from the boiler, passes through 
the steam pipe and receiving tube S, at a high velocity and, 
combining with the water at point W, condenses, but imparts 
considerable momentum to the water which rushes along into 
the delivery pipe, raises the check-valve and passes into the 
boiler. As the current of water for starting the injector 
could not be induced against the constant pressure on the 
check-valve, which equals the pressure at the throttle, an 
overflow is provided, when the water can flow unchecked un- 
til the necessary momentum is obtained, when the overflow is 
closed. 

tet 


Do: you feed the boiler until the water completely fills the’ 
gauge-glass, and then shut off the feed, put in a big fire and 
sit down in a dark room with a four-horse clay pipe and 
smoke, until you happen to think the water may be getting 
low? 

If you do these things, you had better notify the coroner 
that he may be called upon at most any time to decide how 
you died, but it is better to cease the above practice before it 
becomes necessary to call the coroner. 
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We understand that Southwark Coun- 
cil, of Philadelphia, will give a grand 
banquet and entertainment some time in 
the near future. 


+ 


Lehigh Council No. 15, of Allentown, 
Pa., is progressing finely taking in new 
members right along and conducting a line of educational 
work that is bringing out a good attendance to every meeting. 
The Councils in our large cities will have to hustle if they 
want to keep ahead or even abreast of this little up-state town. 


+ 


We are informed that some of the recent meetings of Sun- 
bury Council have been very interesting and that the attend- 
ance is increasing. 

+ 


Germantown Council, No. 22, Philadelphia, has admitted 
eight new members since their ‘‘Smoker’’ of Septembe 3¢. 
There is good stuff in Germantown and we will loox for 
similarly encouraging reports with increasing frequency. 


+t 
Both Washington Council, No. 1, and Clifford P. Williams 


Council, No. 2, of Milwaukee, are reported to be making an 
energetic and successful bid fornew members. They are good 


Councils. 
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A New Council of the A. O. S..E. at 
Hartshorn, I. T. 


A new Council of the American Order of Steam Engineers, 
to be known as Black Diamond Council, No. 1, was instituted 
at Hartshorn, Indian Territory, on Saturday evening, Septem- 
ber 20th, by Deputy Supreme Chief Engineer J. W. Eastwood. 
The new Council started off with only 15 members, but this 
number has since been nearly doubled, and, as we are informed 





Cc. O. LORENZ. 


that the members have taken hold of the work with unusual 
enthusiasm, the prospects for the Council’s future seems 
bright. Mr. C. O. Lorenz is Chief Engineer, and Mr. John 





J. W. EASTWOOD. 


Kelley, Corresponding Engineer. The Council meets every 
Tuesday evening. Mr. Lorenz, whose portrait appears here- 
with, is Master Mechanic for the McAlister Coal Co., of Hart- 
shorn, and Mr. Eastwood is Chief Electrician for the same 
Company. 
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A Pleasant Time at Pittsburg 


Iron City Council, No. 21, of Pittsburg, held a smoker for 
members on Saturday evening, October 4th, and the way the 
boys turned out was an agreeable surprise to the leaders of 
the movement. Everybody seemed to be there and in a good 
humor. There were several interesting talks which were 
productive of a progressive and harmonious feeling which will 
do the Council untold good. Some of the boys who have not 
been attending very regularly said, when leaving, that they 
never knew the meetings were so interesting, and declared 
they would not miss any meetings in future. Iron City 
Council meets every Saturday evening at 1070 Fifth Avenue. 
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Open Meeting to be Held at Chester 


Delaware County Council, No. 6, of Chester, Pa , will hold 
an open meeting on Saturday evening, November 1, at their 
rooms in Carpenter Hall, 6th and Wall Streets, to which all 
engineers are invited. The Council also hopes to have a 
number of visiting brothers from Philadelphia and Wil- 
mington. 


trt 


Educational Committee, A. O. S. E. 
JOHN Martin, Secretary, 2655 East Clearfield St., Phila. 


The following questions are intended to create discussion in councils 
of the American Order of Steam Engineers. Answers will not be required 
by the Committee but prizes will be awarded by the Committee for the 
best essays prepared by individual members upon any of the questions 
asked. The PRACTICAL ENGINEER will give cash prizes for the best 
essays prepared by engineers whether members of the A. O. S. E. or not. 


11. What are the most prominent mechanical appliances 
used for the prevention of scale? 

12. Upon what theory are such devices designed and how 
are they constructed ? 

13. Will the use of such mechanical appliances prevent the 
formation of scale without using chemicals or compounds in 
conjunction therewith ? 

14. What is an efficient method of preventing oil getting 
into the boiler when tke condensation from an exhaust steam 
heating system is returned to the boiler? 

15. Is the use of-a mud drum of any utility? Why are 
they not applied to return tubular boilers to a greater extent 
than is common practice to-day? 

16. What is the difference between an open and a closed 
exhaust steam feed water heater? 

17. Under what conditions would either form of such 
heaters be preferred above the other? 

18. Describe the detail construction of various forms of 
safety valves and explain the theory of the same? 

19. What is the reason that the Philadelphia Boiler Inspec- 
tion Ordinances requires the size of the safety valve to be de- 
termined not only with reference to the heating surface, but 
also with reference to the pressure it is to blow off at? 

20. Is it not bad practice to place the gauge cocks upon the 
same connection to the boiler that the gauge-glass is placed 
upon? Would it not be better to have each upon a separate 
connection ? 
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Announcement 


To the Instructors of Subordinate Councils: 


SIRS AND BROTHERS:—You are kereby informed that 
hereafter the questions from the Educational Committee will 
be furnished you through the columns of The PRaAcTICAL 
ENGINEER instead of through direct communication as Lere- 
tofore. Fraternally, ; 

JOHN MARTIN, 
Secretary Educational Committee. 
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Work for You 


[FIFTH LETTER] 


To the Individual Member of the American Order of Steam 
Engineers : 


DEAR SIR AND BROTHER :—In the open letter to you in 
the October issue of this publication, I sought to impress upon 
you the necessity and importance of your continual attendance 
at the meetings of your Council, also the value of such attend- 
ance to yourself and to the organization. Now, I wish to go 
a step further and appeal to you to take an interest in its 
financial affairs, and lend your assistance, advice and suggestions 
toward having such business conducted in a manner that will 
provide for each member the greatest amount of pleasure and 
profit that can be secured from a systematically conducted 
organization, wherein a unity of purpose and a harmony of 
action prevail. 

With this end in view I would remind you that our Order 
is similar to a partnership which extends over a vast amount 
of territory, and covers a variety of interests that are of value 
to each individual member of the corporation. Because of 
this, and the additional fact that you, as one of the partners 
invest a certain sum per annum to procure for yourself the 
benefits which are promised you in its declaration of its prin- 
ciples and objects, it is incumbent upon you to devote the 
same amount of thought and energy toward promoting its 
financial solidity, that you would do were you a partner in a 
mercantile or industrial corporation. 

I feel safe in asserting that were you a partner in such a 
corporation, it would not require any great amount of per- 
suasion to induce you to take an active interest in the conduct 
of its financial features, nor would there be any necessity to 
point out to you, that it is to your advantage. to see that its 
affairs are so administered as to guarantee the largest possible 
return upon your investment; neither would there be any 
need toawaken you to a realization of the fact that your in- 
terests in the corporation, as well as your duty to your part- 
ners, renders it imperative that you contribute your share of 
time, thought and energy toward maintaining its financial 
reputation upon a substantial basis. 

By‘inditing the foregoing, I hope to impress upon you the’ 
fact that, the same is true in at least one sense of your relations 
to our Order, and I trust that it will be the means of leading 
you to take an active interest in the administration of the 
financial affairs of the organization, as well as securing your 
co-operation in furthering its progress and prosperity, for it is 
as much a necessity to support the structure of our Order by 
careful, conservative financial means as it is to build it upon a 
foundation of commendable purposes. 
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It is to you, if you are one of those members who passively 
accept the product of the labor of the active members, without 
making any effort to encourage or assist them, that this letter 
is particularly directed, by a desire to lead you to see that it is 
unfair for you to maintain your attitude of indifference and at 
the same time hope to see the organization grow without your 
aid to that magnitude which the nature of its purposes indi- 
cate it should attain. 

While it is true that a certain class of members give their 
time and attention to the conduct of the affairs of your Coun- 
cil, with a devotion that appears to you to be indifference to 
your neglect, it is nevertheless true that your inattention 
has a detrimental effect upon the welfare of the organization, 
and acts as a barrier to the extention of its usefulness and in- 
fluence, because your failure to comply with the responsibility 
imposed by your membership has a tendency to discourage 
such active members and serves in a great many instances to 
nullify the result of their labor. 

In thus appealing to you, I wish it to be distinctly under- 
stood that I have no desire to create a band of cronic kickers 
and objectors that do more harm than good, neither do I desire 
to condemn any well directed objection that is put forth in the 
proper time and place against any movement that may appear 
to you to be adverse to the best interest of the organization; 
such objections are always helpful, and show that you are in- 
terested in its welfare, but I do disapprove of that tendency to 
carry a controversy to such a degree as to make it acronic sore 
and nuisance. 

What I want to secure is, your assistance in conducting the 
financial affairs of your Council in co-operation with those 
members who have shown by years of devotion to the adminis- 
tration of such matters, that they consider it to be of paramount 
importance that its financial affairs should receive the attention 
of each member, and I do hope that my efforts will not be in 
vain and sincerely trust that our Order will soon experience a 
great impetus as the product of your efforts. 

In the systematic conduct of the financial business of your 
Council there is Work for You. 

Fraternally yours, 
CLIFFORD P. WILLIAMS, 
Supreme Chief Engineer A. O. S. E. 
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Books and Publications 


MopERN ENGINEERING PractTicE Containing Ten Volumes 
of Material of Interesting and Instructive 
Value to Engineers 


The American School of Correspondence at the Armour In- 
stitute of Technology, Chicago, has recently issued one of 
the most elaborate reference libraries analogous to the en- 
gineering profession we have yet seen. The library consists 
of ten 6% by 9% inch volumes aggregating 4000 pages, with 
suitable illustrations in profusion. The books are handsomely 


bound in half morocco and gold and have been prepared 
with an idea of making a lasting work which will be credit- 
able in any library. 

Dr. Frank W. Gunsaulus, president of Armour Institute, 
has acted as the editor-in-chief in the preparation of this work, 
and the corps of assistants, numbering 37, includes men of 
recognized standing in the several branches of engineering 
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which they havetreated. ‘The several volumes are well printed 
and the matter contained within them is well arranged. 

The subjects treated in the several volumes, from which an 
idea may be best obtained as to the ground covered by the 
library, are as follows: Vol. I: Mathematics; Vol. II: 
Mathematics, Mechanics, Heat; Vol. III: Foundry, Forge, 
Machine Shop; Vol. IV; Marine and Locomotive Work ; 
Vol. VII: Electricity, Generators, Motors; Vol. VIII: Elec- 
tricity, Light, Power; Vol. IX: Heating, Ventilating, Plumb- 
ing; Vol. X: Mechanical Drawing. ‘The price complete is 
$40.00. 

The American School has prepared this reference library of 
Modern Engineering Practice with more especial reference to 
usefulness in the hands of its students and graduates during 
their course of study and in practical engineering work there- 
after. The average practicing engineer, however, will hardly 
fail to find between the front cover of Vol. I, and the back 
cover of Vol. X much, not only of interest and value, but of 
news as well to him. The work in general is founded upon 
the elaborate system of instruction papers used by the Ameri- 
can School in its instruction by correspondence. As is well 
known, the instruction papers of this institution have been 
prepared with great care by some of the most eminent en- 
gineers and authorities in the several lines and subjects taught, 
so that this compilation therefrom, embodying the valuable 
portions of the regular courses of instruction, is certainly 
worthy of respect and confidence in its value as a reference 
work. It should be understood, however, that much time and 
considerable expense has been expended upon the preparation 
of the library and that it is by no means to be regarded simply 
as the regular series of instruction papers bound together. 
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The International Printer 


Published Monthly at the Lippincott Building, Philadelphia, 
Pa. Price $2.00 Per Year. Single Copies 25 Cents 


The highest standard of the printers’ art is exemplified in 
the September edition of the International Printer. The work 
is a typographic souvenir of the United Typothetze Convention 
held in Pittsburg, September 1st, 1902. Too much credit can- 
not be given the publishers for the ability displayed through- 
out the book. From the cover to the finis there is a profusion 
of the latest demonstrations of the engravers’ art, combined 
with innumerable instances of the marvelous resources of the 
printer in illustrative work by means of the printing press. 
Anyone intending having such work done cannot do better 
than obtain a copy of this edition. 

Beginning with the title page, containing a special produc- 
tion for the occasion, printed in three colors and gold, and 
continuing through the book, one finds an effective use made 
of the illustrator’s art in combining colors seldom equalled. 
The marginal allotments made for the different cuts, represent- 
ing different subjects, depict arti$tic taste and unusual ability 
by those who arranged the work—contrast and harmony pre- 
vailing throughout. 
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A cement for pipe joinits that is said to be as good in a faced 
or rough flange joint as red-lead putty, at one-tenth the cost, 
consists of a mixture of ordinary pine tar and dry oxide of iron. 
It does not harden as soon as red-lead, and is very adhesive 
under pressure. 
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Horse-Power as Applied to Boilers 
By R. T. StTROHM 


It was in 1876 that the Committee of Judges of the Cen- 
tennial Exhibition, in an endeavor to obtain a standard whereby 
the performances of competing boilers could be determined and 
compared, formulated the first generally accepted statement 
of the value of the boiler horse-power. It was to the effect 
that 30 pounds of water per hour evaporated from a tempera- 
ture of 100° F. into dry steam at a gauge pressure of 70 
pounds per ‘square inch, should constitute one boiler horse- 
power. 

This was, at that time, a most satisfactory standard, and 
served its purpose admirably. ‘The reasons are not difficult to 
guess. In the first place, the steam pressures of that day 
averaged about 70 pounds; the feedwater heaters, owing to 
their imperfections, gave about 100° F. to the feedwater under 
usual conditions of practice. These facts account for the use 
of the terms ‘‘70 pounds gauge’’ and ‘‘a feedwater tempera- 
ture of 100° F.’’ The reason for fixing the evaporation at 
30 pounds of water per hour lies in the fact that, the average 
steam engine of that period, working under ordinary conditions 
of service, required 30 pounds of steam per horse-power per 
hour. 

The points to be particularly noted, then, are that the value 
of the boiler horse-power, as first stated, was made to conform 
to the conditions of practice which were considered good or 
reasonably fair a quarter of a century ago. Under such cir- 
cumstances the selection of a boiler for a given engine did not 
involve so much study and calculation as must be put forth at 
the present day. For, according to the very definition of the 
term, a boiler horse-power was sufficient to produce a steam 
engine horse-power. 

This is far from being the case at the present time. T'wenty- 
five years of experience in steam engineering has caused a 
remarkable change in the status of things. Pressures of 70 
pounds are matters to be discussed in reminiscential strain 
when the usual gauge reading varies somewhere between 100 
and 200 pounds. 

And again, imagine the reception of the salesman who 
should attempt to persuade the live engineer of the present to 
purchase a feedwater heater which would supply water to the 
boilers at a temperature of 100° F. The picture becomes all 
the more ludicrous when it is remembered that feedwater 
temperatures of 200° and over are not by any means rare in 
these days. 

The question naturally arises, then, as to what significance 
the term horse-power really bears at the present time? The 
answer is as simple as the statemént of the question. The 
term is misleading and obsolescent, if not indeed obsolete. 

It cannot be denied that the steam boiler has such a 
property as horse-power. If it generates a certain number 
of heat units per hour as steam, it can be said to possess a 
definite horse-power. But the expression of the horse-power 
in no way whatever offers any comparison or definite relation 
to the horse-power of the engine. 

When an engine is to be purchased for a given work, the 
builders specify its power under given conditions, and the 
number of pounds of water per hour required by it. The next 


step is, of course, the selection of a boiler which will supply - 


the necessary steam to this engine. And here is where the 
first snag occurs. The boiler horse-power is one thing, and 
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the engine horse-power is another, totally different. The 
former is equivalent to 33330 heat units per hour, while the 
latter is equivalent to 2545 heat units per hour. It is quite 
natural, then, for the uninformed to ask, why the boiler horse- 
power is so called when it is not a horse-power ? 

Before the size of the boiler required can be determined, it 
is necessary to reduce its duty to heat units per hour, in order 
to compare it with the engine horse-power. Since such a step 
is necessary, and since the word horse-power as applied to the 
boiler is a thing which outgrew its usefulness two decades 
ago, why should not the term be dropped altogether from the 
vocabulary of the present day engineer, in so far as it refers to 
the duty of a steam boiler. 

There are other terms which are more rational, more reason- 
able, and more applicable in every way. The steam boiler is 
an evaporator of water. Why then not, adopt the unit of 
evaporation as the measure of boiler duty? The term has 
been recommended by the leading society of mechanical en- 
gineers of this country, and while there are still some old 
fogies who still cling to the term horse-power, the consensus 
of opinion regards the latter with disfavor, and it certainly 
must be thrown into disuse at an early date. The rapid pro- 
gress in steam engineering serves to accentuate daily the 
ever-increasing absurdity of the word as used in this connec- 
tion. 

The unit of evaporation, on the other hand, does express a 
relation which is reasonable. It is the evaporation of one 
pound of water each hour from and at a temperature of 212° 
F. A more rational term could scarcely be conceived. By its 
use, the boiler power could be quickly and easily transformed 
into such shape as to allow ready comparison with the steam 
engine to which it must furnish steam. 

It is persistently argued by some men whose experience as 
steam engineers should have taught them better, that a boiler 
does possess horse-power, and that therefore the usual term is 
an appropriate one. Ths first statement is undoubtedly true, 
in a measure. For the boiler does generate and store up in 
the steam a certain definite number of heat units per hour, 
which, when reduced to foot-pounds per hour by means of the 
mechanical equivalent of heat, will give the horse-power 
equivalent of the boiler duty. This will not be the boiler 
horse-power, however, as based upon the standard of 34% 
units of evaporation per hour. It will be the amount of 
power which the boiler is capable of producing each hour 
provided all the heat generated is usefully employed in doing 
work. 

The common expression ‘‘ boiler horse-power’’ conveys no 
idea of the actual power which the boiler can develop, as one 
would be led to think upon hearing that term so applied. It 
is not a measure of the power at all, but instead it is a unit of 
capacity or size, and inasmuch as it masquerades under a title 
whose original and most widely accepted meaning is ‘‘a rate 
of doing work,’’ it is evident that the term is neither appro- 
priate nor useful at the present time. 

The whole secret of this righteous opposition to the use of 
so misleading a term lies in the fact that it is ambiguous. In 
one case it represents power and in the other case it represents 
merely capacity or rating. So long as it is used in two 
senses so widely different, so long will this misunderstanding 
exist. 

The question is by no means of recent origin. It has been 
discussed pro and con with unabated vigor in the columns of 
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our engineering magazines and journals until it would seem 
that it had been thoroughly threshed out. However, this is 
quite evidently not the case, when,.in a recent issue of a well- 
known and widely read journal, a writer makes the statement 
that inasmuch as belts and shafting and pumps are spoken 
of as having horse-power, surely the steam boiler cannot be 
éxcluded. 

This writer’s reasoning is at fault in that he makes no dis- 
tinction between the two uses of the term horse-power. The 
shafting, belts and pumps possess horse-power because they 
possess the capability to transmit a definite amount of power 
and hence they employ the term horse-power in the rightful 
sense of a work rate. But when the steam boiler is stated to 
have, say 100 horse-power, it is not meant that the boiler can 
do work at the rate of 3300000 foot-pounds per hour. Instead, 
the idea to be conveyed is that the boiler possesses the 
capacity to evaporate 3450 pounds of water per hour from and 
at 212° F. 

The use of the same term to apply to two totally differ- 
ent things can never be reconciled, and the sooner the 
phase ‘‘ boiler horse-power’’ is disused, the better for all con- 
cerned. 
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LETTERS 
FROM ENGINEERS 








In order to make this department of THE PRACTICAL 
ENGINEER as interesting as possible, a moderate rate will be 
paid by us for all contributions published under this heading. 
However, we do not assiime responsibility for the ideas or 
opinions expressed. None need hesitate to contribute be- 
cause of inability to draw or write well. We will redraw or 
revise whenever necessary—it is the idea we want. New 
ways of doing old things, criticisms of accepted theories and 
general engine room experiences are especially solicited. 




















If at First You Don’t Succeed, Try Again 


Editor PRACTICAL ENGINEER: 

If you think it worth while to publish an occasional article 
of the kind, I will be glad to contribute from personal ex- 
perience, and hope such matter will be of interest and benefit 
to others. 

To show what small matters sometimes occasion considerable 
anxiety and worry—as well as work—I will relate my ex- 
perience with a Dean pump which had refused to operate 
through some disarrangement of the working parts. At the 
time I was employed as machinist at the plant and was called 
upon to examine it, but not until almost everyone else had 
had a try at it, and, if possible, detect and remedy the 
trouble. 

I first took the bonnet off the water end enclosing the 
valves; I could see nothing wrong there and replaced the 
bonnet and turned on steam; but she wouldn’t budge. I then 


examined the steam chest and found the valves there not 
‘quite properly divided; this I rectified and with an air of 
assurance I turned on the steam but not a move did she make. 
I now began to feel somewhat crestfallen, but took another 
try at it by taking back end of steam cylinder head off and 
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also the follower, and Eureka! ‘There was my trouble; I 
found that all the spirits of the rings had gotten together. 
After properly placing them, I again essayed tostart her going, 
and this time with success, the action being as perfect as could 
be desired. Yours Cccasionally. 
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“Grease Versus Oil” 


In reading over the many letters of interest which appear, 
from time to time, in the columns of ‘‘ The Practical Engi- 
neer’’ I find much that interests and instructs me. In par- 
ticular I have studied the letters of your last two issues in one 
of which appears an article by S. L. H., under the caption of 
‘*Grease Versus Oil,’’ and in the latter a criticism upon the 
same, by Charles Everly Carpenter. Now I am not upon rec- 
ord as an expert upon the subject of lubrication, but I am 
going to take advantage of the opportunity to criticise the 
articles, not for the mere sake of criticism, but in order to get 
the facts before your readers upon this subject. 

Mr. Carpenter in one part of his article makes the state- 
ment that grease is a refrigerant and that it does not reduce 
friction ; he further states that he has grease in use upon his 
automobile, rather that he may be assured of returning home 
without a hot bearing, than that he reduce the friction load ; 
to quote him he says, ‘‘ What matters it to me whether I am 
using a quarter horse-power or more by using grease so that I 
am sure of getting home under my own power.’’ Now I feel 
sure if Mr. C. E. C. would have thought a moment he would 
not have made such a statement. For instance, he must 
know that where there is friction there is heat—that is one of 
the unalterable features of nature. There is just two ways to 
reduce such heat, one is to apply locally some means of re- 
moving the heat units as fast as created, in other words apply 
a refrigerant ; the other is reduce, or remove the frictional 
cause of the heat. It must be remembered that the refriger- 
ant does not reduce the friction, it simply reduces temperature. 

Now let us analyze grease in order to dispel Mr. C. E. C’s 
opinion that it is a refrigerant. We find it a matter maintain- 
ing about the same temperature as the atmosphere surround- 
ing it, and subject at all times to any fluctuations in the 
temperature either high or low ; if such is the case then where- 
in could it act as a greater refrigerant than the common air of 
an equal temperature? No, the properties of grease are not 
in any sense refrigerative—there can be no refruiting the 
statement that a refrigerant must possess a much lower tem- 
perature than the surrounding conditions—this grease does 
not possess. 

Here we come to the latter part of Mr. Carpenter’s state- 
ment, namely that he does not get home with cool bearings 
despite the fact that he uses grease. Now he states that there 
is a friction load in his bearings, but if there is friction there 
is heat in exact proportion to the amount of friction. The 
only way to reduce the friction, and the only way I know of 
now, to do this, is to introduce a film of oleaginous substance 
between the bearing surface. It matters not what it may 
be—so long as it is not injurious to the metal. If the heat 
does not oocur there must surely be an absence of friction—in 
other words cool bearings. We have Mr. Carpenter’s word 
that the grease does keep his bearings cool, hence by a trifling 
study of the laws of nature and the application of a little 
common sense one must see that the grease is on a par with 
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oil in any particular instance where the bearings in either case 
remain properly cool. 

It is not my desire to harshly criticise Mr. Carpenter, and 
the above statements are those of facts rather than of criti- 
cism. It is quite possible that Mr. Carpenter has found 
grease to be an article seldom to be depended upon as a friction 
remover ; the only real objection I find in his article is that he 
includes all grease in his category and not—as he should—the 
kind of grease he is accustomed to using alone. I will say 
right here that there is no dearth of such products upon the 
market, but it is not to be presumed that a grease used for 
farm wagons would act with any degree of safety upon our 
engine bearings. 

It is seldom that we find an oil house producing grease of a 
qualiiy that will cause it to conflict with the sale of oil, and it 
is hardly to be expected that he would do so. We might 
rather look for the oil producer to manufacture a grease that 
would condemn its use than otherwise. All greases look 
alike, but all greases do not act alike, nor are all greases made 
alike. Hence it becomes one to ascertain the virtues of the 
better grades before condemning all alike. 

The oil house as a rule sells a grease because there is a de- 
mand for grease, and because he has a residue left over from 
his oil making material which is more profitable to sell than to 
throw away—it would be better for the consumer if he did the 
latter—but the manufacturer of grease, and grease alone, en- 
deavors to manufacture an article which will ensure him future 
customers ; consequently he leaves no stone unturned to com- 
pile materials very much above the refuse from oil making 
products, Practical experience is our greatest teacher, and I 
have no doubt that many engineers can be found who have 
experienced the difference between the lumpy, wet, soggy 
grease frequently sold by the oil house and the smooth prod- 
ucts offered for sale by those depending upon the quality of 
their grease output for commercial success. 

Respectfully yours, 
Cuas. A. HOPPER. 
tert 


Triumph of a Philadelphia Inventor 


Edward J. Moore, M. E., of this city, inventor of water- 
tube boilers, having obtained some twenty-six valuable patents 
from our Government, and several others in Europe on water- 
tube boilers for land and marine purpose, had given up the 
manufacture of these boilers of his inventions on account of 
the numerous applications he received from manufacturers 
throughout the country for licenses to build steam boilers 
under the protection of his exclusive patents by the payment 
of royalties and guarantees. 

Among others that Moore gave a license to was the York 
Manufacturing Company, of York, Pa. They agreed to pay 
a guaranteed amount, but later refused to build the boilers 
and would not pay the guarantee, but set up the plea that the 
patents were an infringement of other people’s patents, and 
they employed a legal attorney here and a leading patent at- 
torney and expert of New York City, together with his 
assistants, to break down the patents. They failed to prove 
the invalidity of Moore’s patents, and made settlement of 
Moore’s seventy-five thousand dollar claim. 

Mr. Moore has now purchased the Anderson property, 
Wood Street, above 22d & Carlton Streets, in this city, to 
take up again the manufacture of water-tube boilers on his 






own account, and declines to give any further licenses for 
land boilers, and all licenses in the United States have been 
cancelled by him. 

ttt 


QUESTIONS AND ANSWERS. 


THE editor will be glad to receive from the readers of THE PRACTICAL 
ENGINEER, such questions relating to engineering subjects, as may, from 
time to time, occur to them. All questions and answers should be 
addressed to the editor and accompanied by the name and address of 
the writer, which will not be published, however, unless especially 
desired. It is the intention that questions shall be answered by the 
readers, and even though the editor may, from time to time, publish 
answers with questions, he especially desires the readers in such cases to 
contribute any further information in connection with the points raised, 
that they may consider of interest. All questions and answers received 
by the editor will be published, as far as practicable, but he reserves the 
right of editing or rejecting any communications. 


Editor PRACTICAL ENGINEER : 

Is it not possible, on a Corliss engine, to reduce the lap on 
the valves and to throw eccentric back to get a longer cut-off 
and thus carry more load? What is the latest practicable cut- 
off with a single eccentric? PATRICK AHAESY. 


Yt as: 
2. Usually about rsth stroxe. 
+ 


Editor. 


Editor PRACTICAL ENGINEER: 
Can you inform me of the proper manner to remove large belts? 
My belt is thirty-five feet long, with the band wheel on a 
horizontal shaft, and the counter shaft pulley is vertical, how 
can I fix a tightener on it? Also which is the best lacing for 
belts, wire or leather ? 


The proper way to remove a belt of any large size, is to un- 
lace it—you thus save time and avoid possible complications. 
In placing a tightener, you will have to do so’ by observing the 
hang of the belt and adjust the idler at the proper angle to 
take up the slack. Wire lacing is usttally considered superior 
to that of leather; but, it must be put in with great care in 
order to have it draw evenly. Editor. 

& 


Editor PRACTICAL ENGINEER : 

Please inform me in your next issue, what are the proper 
tools to use in chipping cast-iron, such as cutting a dove-tail 
groove in a cast-iron cog-wheel, in order to replace a broken 
tooth. A Constant Reader. 


We know of no special chisels for such use other than an 
ordinary cape chisel of suitable width to correspond with the 
size cut to be made, and a vigorous use of a file to smooth up 
with. Editor. 

& 
Editor PRACTICAL ENGINEER : 

I am a reader of your valuable magazine and take the 
liberty of asking you to reply to the following inquiries in 
your next issue: 

In connecting a pair of magnetizing coils, used in magnetiz- 
ing a bar of steel or a horse-shoe, to a battery of three or four 
cells (sal. am.), how can I find ,out which is the North or 
South Pole, and the positive and negative? 

J. T. Jonzs, Jr. 


You are referred to an article appearing elsewhere in this 
edition under the caption of ‘‘Notes from the Dynamo 
Room.’’ 


This will answer in detail the questions asked. 


Editor. 
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400 Feet Fall of an Elevator Without Injury 
to Its Occupants 


With the progress of the 2oth century has come the sky- 
scraper, and with the advent of the sky-scraper has come a 
multitude of devices, of one sort or another, for the prevention 
of elevator accidents, or drops, each appliance having more or 
less to recommend it, as many can attest. 

There is no doubt that many lives are saved annually by 
the prompt operation of the safety clutch, in cases of accident; 
but there are also numerous instances where the failure to 
operate of the, so called, safety clutch has been the cause of 
disastrous falls, maiming and killing many persons. 

Prior to the inauguration of the high buildings of present 
dimensions the fact of a failure of the safety appliance was 
looked upon, more or less, as an evil beyond remedy ; but with 
our present elevator shafts, ranging in height from 30 to as 
high as 450 feet, came a realization of the awful consequences 
of a fall to the bottom. Hence, in order to secure the success- 
ful tenanting of such places, it has become necessary to secure 
some means to allay the apprehensions of the most timid. In 
other words, some means must be made for absolute safety, 
something beyond the mere trusting to the prompt action of 
some mechanical appliance. 

Again, it has long been apparent that the use of any ‘‘sud- 
den stop’’ device is attended with considerable shock, no 
matter how quickly its action, for any heavy body under mo- 
tion, if stopped suddenly, will produce a concussion commen- 
surate to the velocity attained. 

There can no longer be any excuse for the loss of life from 
falling elevator cabs, for it has been fully and practically 
demonstrated that the Ellithorpe ‘‘Air-Cushion’’ will effect- 
ually remedy this great danger. 

The Westinghouse Air-Brake upon a train of cars would be 
absolutely worthless without the watchfulness, caution and 
helping hand of the engineer to put it in operation. It does 
not of itself anticipate danger, or act of its own accord when 
danger comes. But the Ellithorpe ‘‘Air-Cushion’’ anticipates 
the danger instantly, and acts of its. own volition without the 
intervention of any human agency or watchfulness ; it makes 
the elevator car itself the guardian of its own safety. This 
invention is an achievement that renders harmless the law of 
gravity in the sudden descent of elevator cabs, by compelling 
the speed of the car to watch and control the law of gravity in 
its ever persistent force and power of attraction. A full ap- 
preciation of the merits of this ‘‘Air Cushion’’ can be had 
from the accompanying illustrations and description of a test 
which was made at the Philadelphia City Hall during the 
latter part of September last. 

The verdict of the experts present was unanimous that the 
invention is a complete success, and hereafter no elevator will 
be considered perfect without it. The principle is that of an 
air-cushion of compressed air, which is forced into an air-tight 
well at the bottom of the elevator shaft by the downward rush 
of the car, gradually reaching a degree of compression sufficient 
to check the fall of the .car and bring it to an almost gentle 


standstill. 
On the floor of the car, which weighed 2400 pounds, was 


‘placed a number of live rats, several dozen raw eggs and a lot 


of incandescent light globes. The car was then run up to the 
top of the shaft, 499 feet 1114 inches above the pavement. 
The accompanying illustrations show a cut of the tower with 
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the shaft outlined ; this will give the reader some idea of the 
terrific speed attained by the car, upon being cut loose at the 
top, when nearing the bottom of the shaft. _ 

At a signal the rope suspending the car was severed and its 
fall began. ‘There was a hiss, increasing in volume to a roar, 
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then a bang and crash as of the breaking of a hundred window 
glasses as the car passed with frightful rapidity into the mouth 
of the air-cushion. It seemed as if the tower walls were 
tumbling down. The bottom had been reached in less than 
two seconds—think cf it, over 400 feet drop—then there was a 
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rush for the bottom by the spectators who were at the top of 
the shaft. 

The speed of the car had been so great, the shock of 
stopping was so terrific, that scarce a spectator but would have 
wagered a new hat against his vote for the machine candidate 
for Governor this fall, that there wasn’t a splinter of the car 
left larger than a lead pencil, and as for hens’ eggs, glass- 
ware and etc.,—the idea; harveyized steel couldn’t stand 
such a shock. At the door of the elevator the spectator, with 
a shudder of apprehension, paused, then looking into the car 
as the door slid open, to see the rats running around in 
their cages, seemingly in wonder at so much commotion and 
eclat, the eggs were just as they were placed, and, in fact, 
from the appearance of the car, one would have been as safe 
in it during the drop es he would be in any other place. 

The air-cushion, which stopped the car, was compressed by its 
descending rush at the bottom of a well 84 feet deep. Be- 
ginning at the top of the well and going down, the elevator 
shaft is air-tight, and its sides are lined with sheet-iron capa- 
ble of resisting a pressure of 15 pounds to the square inch. 
The car does not perfectly fit into its shaft during the first 15 
feet of the well, a space being left at the sides for the air to 
escape. This makes the stop more gradual. Otherwise the 
car would rebound as a rubber ball when it struck the wall. 

At thirty-five feet from the bottom the car fits tightly into 
the shaft, and the compression of the air beneath it begins in 
earnest. A valve with a strong spring lets out the surplus air 
inthe bottom of the well, permitting the car to stop with a 
gentleness truly wonderful. 

Figure two will give one a very comprehensive idea of th, 
construction of the air-cushion, which is a very simple ap- 
pliance. Further knowledge of it can be had from the Ex- 
celsiot Elevator Company, 1215 Filbert Street, Philadelphia, 
who are prepared to give estimates, etc., for their construction 
in all parts of the country. 


rr 


The “Monoplex” Telephone 


Owing to the rapid increase of private line telephones, there 
is a growing demand for a first-class inexpensive telephone— 
that is, an instrument which ‘“‘ talks’’ perfectly, rings perfectly, 
which will not get out of order, and also finished in the manner 
that becomes telephone apparatus. 

The Atwater Kent Manufacturing Works, of Philadelphia, 
_ has devoted a great deal of time and considerable expense to 
developing an instrument of this : 
type, which is now being placed 
on the market under the name 
of the ‘‘ Monoplex ’’ ‘Telephone. 
A number of advantages are 
claimed for this type on short 
lines. 

The hook has a long lever, 
and consequently there is a 
maximum motion at the contacts 
with the least motion of the hook. 
The receiver is of the watch-case 
type, and aside from the rubber 
ear cap is one piece. There is thus no chance for a change 
in adjustment, or of parts becoming loose ; there are no ex- 
terior binding posts connecting the end of the receiver cord 
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to the box. This eliminates the danger of the cord becom- 
ing loose and the receiver is much more convenient to handle. 

The finest grade of granular carbon is used in the trans- 
mitter, and it ‘‘talks’’ very distinctly. All connections are 
soldered, and the binding posts are so marked that there is no 
chance of mistake in connecting, and complete directions for 
setting up are sent with each telephone. 

The telephone box is made of oak neatly finished, and the 
whole presents a very neat appearance. The ‘‘ Monoplex’’ 
Telephone is admirably adapted for use in offices, factories, 
hotels, apartments and private houses. 


&£¢tet 


The Warren Webster--Feed Water Heater, 
Purifier and Filter 


It is a recognized fact that feed water for boilers can be most 
advantageously purified by subjecting it to proper treatment 
before it enters the steam generator. A method now frequently 
used for this purpose is the feed water heater, of which there 
are many different types. There is no doubt of the value of 
this appliance as a fuel saver and no steam user ean afford to 
be without a heater. However, in a study of the various 
types, one will find such a wide and varied difference in their 
construction and also in their method of operation, that the 
question of which one to purchase must be determined by 
conditions. Heretofore, direct contact heaters have been 
looked upon with considerable disfavor because of the oil in 
the exhaust steam permeating the boilers, although their 
effectiveness is generally conceded to be high. 

The Warren Webster Company, Camden, N. J., are making 
a heater of the direct contact type which they claim will re- 
move all oil from the condensed exhaust. The illustration 
shows the style of this type of heater. 

Materials used in its construction are cast-iron for the shell, 
copper and brass for the valves and fixtures, each of which 
resist the destructive action of impure waters. The large 
heating chamber—upper section of the heater—is provided 
with perforated copper trays for the distribution of water, as 
hereafter explained. The entire valve gear, automatically 
controlling the water supply, is of brass. 

The heater has an inclined bottom to facilitate thoroughness 
in draining, and is amply strengthened for the pressures ob- 
taining in ordinary practice. Access to the interior may be 
had by removing the man-hole doors located in both the heat- 
ing and filtering compartments, the latter forming the heater 
base. 

The water supply to the heater is controlled automatically, 
the valve for this purpose being operated by an open gravity 
sink attachment, by which the inlet of water to the heater is 
increased or diminished, as may be necessary to furnish the 
required amount of feedwater for the boilers, and also main- 
tain a uniform water level within the heater. 

Owing to the saving of water by condensing the exhaust 
steam used for heating, there is effected an economy in the 
amount of city or supplemental water required for the boilers 
of about 14 per cent., depending upon the initial temperature 
of the water supplied. Aside from its commercial value, this 
is an important factor in the purifying efficiency of the 
heater—it means that much less cold impure water with which 
to deal. 

The feedwater enters the heater through the water inlet at 








Hens eaten se anew cme 


Agios ove 


ot 


< 


2 eet 


2 cS mr Ae ng 


pe ae 


OR AM pl Bh RIA Roe 


Phar rte 


1 Rin Ringe ge eee 


TEES Pr RN ne ane nay BET Ae 


eee ee 


PIER A Dank NO SAT ED 








22 


the top (the inlet being automatically controlled) and is dis- 
charged into and fills a trough, forming a water seal, thus 
preventing the familiar water hammer, which is caused by 
steam entering the water pipe when only part filled. The 
water overflowing from the trough is then distributed over a 
series of oppositely inclined perforated copper heating trays, 
above referred to, which, in their vertical arrangement, are 
staggered, so that the water in its downward course falls from 
one tray to another, and pass- 
ing through the perforations 
is broken up in small par- 
ticles, whereby it becomes 
thoroughly mingled with the 
exhaust steam and absorbs all 
the heat possible. In leaving 
the trays the water falls upon 
a division plate in the heater 
which separates the heating 
chamber from the filtering 
chamber. 

The. filter is located in the 
large lower casing, and oper- 
ates in the following manner : 

After becoming heated to 
the highest attainable temper- 
ature, as above referred to, the 
water in the heating cham- 
ber passes through a down- 
cast pipe into the settling chamber, above which the filter 
bed is located. In this settling chamber opportunity is given 
for the precipitation and retention of the heavier solids and 
impurities without clogging the filter. On account of the large 
size of this chamber, the water entering it remains in an 
almost quiescent state, thus insuring the rapid deposit of the 
heavier solids from the feedwater. 

The water then rises upward through the cast-iron perfor- 
ated screens which holds the filtering material in place, 
through the filtering material and upper screens to the 
underside of the division plate, whence it travels to the pump 
outlet. 

The steam supply is drawn to the heater through a branch 
from the main exhaust pipe, with a valve init. This obviates 
the necessity of expensive piping, and further obviates the 
difficulty attendant upon taking all of the exhaust steam with 
its entrained oil through the heater. It also prevents the 
waste of water absorbed by the steam not condensed. 

When it is desired to use the heater also as a ‘‘ receiver”’ 
for condensation from steam heating systems, drying kilns, 
heating apparatus, etc., the steam supply coming from an 
engine working against back pressure, there is furnished and 
attached to the overflow connection a balanced float valve, and 
a specially designed copper pan or float connecting with and 
operating this valve. The float opens the valve in order to 
lower the water level within the heater when it rises beyond 
its uormal height, the valve being normally closed to prevent 
a loss of steam through same. 

When muddy, or water heavily charged with mineral de- 
posits is used, filter beds very quickly become filled up and 
dirty. In order to overcome this objection this heater is so 
arranged that the water flow can be reversed and the filters 
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washed out with no trouble, other than opening the valves to 
change the course of the inflow. Further description, with 
catalogue, etc., can be had by writing to the-above mentioned 
address. i 


ree 


The Lunkenheimer--Automatic Sight-Feed 
“ Graphite” Lubricator 


The tendency of the present period among steam users 
generally is toward higher pressures and often super-heated 
steam, and the use of oil as a lubricant is not entirely satis- 
factory in all cases. 

Powdered granite has long been known as a superior lubri- 
cant, having the peculiar quality of being adapted to be forced 
into the superficies of the cylinders and valves of steam pumps 
and engines, due to the motion of the moving parts, giving 
them a highly finished surface, thus reducing the friction and 
requiring very little oil. 

While graphite possesses high lubricating qualities, at the 
same time it is not advisable to use it alone. It is therefore 
deemed a good practice to use in connection with the 
‘*Graphite’’ Lubricator either an Oil Pump or Sight-Feed 
Lubricator, and when this combination is effected, it is only 
necessary to feed about one-third as much oil as when no 
graphite is used. 

Another valuable feature of graphite is that it fills up the 
crevices and interstices of the packings, thus the stuffing 
boxes need not be kept so tight and the friction on the rods 
and valve stems is lessened. It also increases considerably the 
durability of the packings. 

While many engineers would use graphite, they have found 
considerable difficulty in procuring suitable apparatus for 
feeding it to the parts to be lubricated. 

The accompanying cut shows an 
efficient feeder for this purpose 
manufactured by the Lunkenheim- 
er Company, Cincinnati, Ohio. 

The graphite is fed automatically 
and continuously in desired quan- 
tities, and visibly by passing it 
through a sight-feed. The cup 
requires but one connection to the 
cylinder, is very simple in construc- 
tion, compact and ornamental in 
appearance. 

The ‘‘Graphite’’ Lubricator 
should always be placed on the 
steam chest. On slide valve en- 
gines it is only necessary to use one 
cup, placing it about the middle of 
the steam chest, but on Corliss 
Engines it is best to use two, plac- 
ing one over each valve. The 
operation is very simple, as will be 
seen by the following. 

Close steam valve B and open drain plug X to allow steam 
to escape from cup; then close regulating valve A, remove 
filling plug C, and fill cup with graphite. After replacing 
plug, close drain plug, open steam valve (wide) and regulate 
feed of graphite by regulating valve. The sight-feed glass 
can be easily cleaned by opening drain plug. If necessary to 
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replace the sight-feed glass take cup apart by means of lock- 
nut E, and slide the new glass down through the opening. 

As graphite is a very superior lubricant, and a small quan- 
tity will last quite a while, it is recommended to be used very 
economically, as a continuous feeding of same is not necessary, 
thus the feed can occasionally be shut off. 


rete 


The American Oil Filter 


A new oil filter, which has just been placed upon the market 
by the Burt Manufacturing Company, of Akron, Ohio, is 
shown in the accompanying illustration, and a brief descrip- 
tion of the principles involved in its operation should be of 
interest to all readers who are familiar with the great possi- 
bilities for economy which are afforded by the collection of 
waste lubricating oil, and filtering it over and over until it has 
been entirely used up. The saving in this way often amounts 
to from 50 to 60 per cent., depending upon how carefully the 
oil is collected after having been used. This is an economy 
which is not generally overlooked in large plants, but the 
American Oil Filter is made in small sizes which are a profita- 
ble investment in connection with engines where even as little 
as two barrels of oil are used in a whole year. 
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This new filter has been especially devised by the Burt 
Company for the filtering of very heavy grades of oil which 
cannot always be successfully cleaned in an ordinary filter 
because of the liability to clog up. The claim is made that 
such oils are readily purified by this filter. The oil is heated 


and thereby thinned immediately upon being poured into the 
filter thus permitting rapid operation with consequent in- 
creased capacity. 

By referring to the illustration, it will be seen that the pan 
for receiving the waste oil is surrounded by a hot water 


chamber, through which passes a coil steam pipe. When this 
chamber has been filled with warm water, and the lower part 
of the filter has also been filled with warm water until it flows 
from faucet 2, the filter is ready for operation, the proper 
steam connections, of course, having been previously made. 
The cleaning of the oil is then accomplished as follows : 

Through the filtering material in the cylinder the oil makes 
its way into tube B and down onto the filter plate D, where 
the pressure of the oil above overcomes the resistance offered 
by the weight of the water, and the oil spreads out in a very 
thin film, becoming thinner as it travels from center to cir- 
cumference of the plate. The oil is thus exposed to the 
action of the water. This process is repeated as the oil flows 
upon plates D 1 and D 2. The separation of foreign in- 
gredients from the oil is thus made practically complete. Any 
remaining impurities then settle by force of gravity to the 
bottom of chamber E and are drained off by opening the valve. 
The pure oil is drawn from faucet 1. 

Attention is called by the makers to the minimum of atten- 
tion required by this filter. Any kind of filtering material 
may be used, or none at all, and the filtering material may be 
removed without interrupting the oil service. The method of 
cleaning the filter is very simple, requiring only that the 
cylinder at the top be unscrewed, the filtering substance re- 
moved and the sediment pan lifted out and emptied of the dirt 
and grit which has collected in it through force of gravity. 

A distinctive feature of the American Filter is, the fact that 
the bulk of the impurities is collected at the top of the filter. 

Further details with descfiptive booklet may be had by 
writing the Burt Mfg. Co., Akron, Ohio. 


tert 


A new design of ‘‘turn-down’’ electric lamp is now being 
sold. The lamp is screwed into the socket like an ordinary 
lamp, no change being necessary, the base being standard. 
When the current is on the light can be changed without touch- 
ing the bulb. Should the small light be wanted, by pulling 
the string with a tag marked ‘‘ Dim’’ the desired light is ob- 
tained. For full light the string marked ‘‘ Bright’’ is pulled, 
which gives a maximum illumination. The feature of this 
lamp is intended to be in its applicability to any style of fixture, 
no matter what positition the fixture may be in, whether up- 
right, downward or from the side, either open or inclosed 
shade, as the switch is so arranged that the string can be 
pulled from any angle, and the string is reached no matter how 
high the fixture may be. The lamp must be screwed tightly 
into the socket for proper light. This obviates danger of its 
working loose from the socket by the dffect of vibration. 


tert 


Harvesting in Lincolnshire, England, says the Westminster 
Gazette, has been conducted with the aid of a motor specially 
invented for farm use. After cutting a crop the motor draws 
the laden wagons from the field and is equally adaptable for 
chaff, pulping roots and grinding corn. The motor, attached 
to a reaper and binder, cut a field of barley at Tinwell in ex- 
cellent style. The motor has been also tried with a double- 
furrow plow, and cut some deep and even furrows through oat 
stubble. It advantage over horse labor is that there are no de- 
lays through stopping horses or changing men, while the cost 
of fuel is considerably less than that for forage. 
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TRADE NOTES 


A free sample.—The Keystone Lubricating Co., 
20th and Allegheny Avenue, Philadelphia, are 
offering to send a free sample can of the well- 
known Keystone Grease, together with a Key- 
stone brass cup to any engineer or steam user 
desiring to give it atrial. The expressage is 
prepaid. When writing mention The PRAcTI- 
CAL, ENGINEER. 


A Lindstrom Separator attached to your steam 
main inside your boiler may save you a cracked 
cylinder head. In any case it will insure dryer 
steam with less impurities and less danger 
of cutting, with corresponding increased effi- 
ciency, with but a trivial cash expenditure. 
For catalogue, prices, etc., write John T. Lind- 
strom, 440 Liberty Street, Allentown, Pa. 


The Atwater Kent Mfg. Works, of Philadelphia, 
who manufacture the Monoplex Telephone, 
have lately moved to 122 N, 6th Street, Phila., 
where they have doubled their floor space and 
state that sales of the Monoplex Telephones are 
increasing very rapidly. They are sending out 
to the trade a very nice little pen sketch of the 
Gibson type, free, upon request. 


Geo. W. Lord has completed the addition to 
his large factory and chemical labratory at 
2288-50 N. Ninth Street, Philadelphia, and is 
now producing larger quantities of the well- 
known Lord’s Boiler Compounds than ever be- 
fore. These compounds have been on the 
market for forty years and are known to nearly 
every American engineer. It is therefore not 
surprising to know that European engineers 
have also learned their value, and that Mr. 
Lord is now shipping many hundreds of tons 
annually to England and the continent. 

This Company makes a specialty of analyzing 
boiler scale for engineers and steam users with- 
out charge. 


Removal.—George E. Hubbert, the Philadel- 
phia representative of the Pittsburg Feed Water 
Heater Co., has removed his offices to 931 
Drexel Bldg., where he has larger and more 
convenient quarters than formerly, 


Send for one.—Every progressive engineer in 
this country ought to have a copy of the steam 
specialty catalogue, issued by Watson & Mc- 
Daniel, 147 N. Seventh Street Philadelphia, for 
it contains more things of genuine interest to 
an engineer than any small catalogue that has 
come to our notice. Moreover, each specialty 
is perfectly illustrated and briefly but compre- 
hensively described. There are several styles 
of steam traps, two types of exhaust heads, a 
relief valve for water pipes, copper ball floats 
for high pressures, a great variety of reducing 
valves and steam separators. 

The McDaniel Suction Tee, and the Mc- 


' Daniel Syphon or Water Lifter are specialties 


of more than ordinary interest, that can be 
used to many advantages. When sending for 
a copy of this interesting little catalogue, men- 
tion The PRACTICAL ENGINEER, 





THE PRACTICAL ENGINEER 


The Pulver Lubricating Compound, is one of the 
oldest and said to be one of the best lubricants 
now on the American market. Scores of en- 
gineers who have used it for many years attest 
its value and praise it very highly. Engineers 
wishing to try it for themselves will be sent a 
testing sample free of charge. Address Peter 
Pulver & Sons, 214 Franklin Street, New York 
City. Mention The PRACTICAL ENGINEER. 


A new catalogue has been published by the 
Garlock Packing Co., 604 Arch Street, Phila- 
delphia, and’they are anxious to send a copy to 
every ergineer who will take the trouble to 
write them. It contains forty pages of illus- 
trations and good information concerning every 
variety of packing. for high and low pressure 
steam, water, air and ammonia; also gaskets, 
pump valves, self-packing gauge glass pre- 
servers, metal polish, belt dressing, etc. 


A handsome catalogue has quite recently been 
published by the Hayden & Derby Mfg. Co., 
87 Liberty Street, New York. This catalogue 
is handsomely printed in two colors on the best 
quality of enameled paper with a handsome 
cover. 

The goods, which are illustrated and com- 
prehensively described, are the Metropolitan 
Automatic Injector, models ‘‘N’’ and “S,”’ 
Metropolitan 1898 Injector, models ‘‘O”’ and 
“T? and the Metropolitan Double Tube In- 
jector, model “‘G,’’ The D. H. Ejector, used 
in various forms, aud other apparatus is also 
shown, A great deal of useful information re- 
lating to injectors and ejectors is embodied in 
this catalogue, showing the results that may be 
obtained under various conditions. A copy 
will be mailed free to any one mentioning this 


paper. 


DO YOU KNOW 


That we manufacture chemical water puri- 
fiers that are guaranteed to prevent and re- 
move incrustation in steam boilers, no mat- 
ter what its composition may be. 


CHEMICAL PURIFIERS 


that do this without injury to the boiler, its 
fittings or connections ; 


CHEMICAL PURIFIERS 


that can be used with perfect safety in Brew- 
eries, Ice Plants, Dye Works and all places 
where the water of condensation is used for 
any purpose. 

Write for terms, reports, circulars, etc. 
We interest you and pay liberal commission. 
Agents wanted everywhere. 








THE PEERLESS SPECIALTY CO. 
852 Swanson Street, 
Philadelphia, Pa. 
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CrossOil Filters 


Save Half on 
Lubricating Oil Bills 
“OUR ENGINEER ESTIMATES 
that we have saved about 75 per cent. of 
our engine oil for use the second time 
with your CROSS OIL FILTER. 
We cannot advise just 
how much this will 
amount to in dollars 
and cents, but consider 
that the Filter is giving 
good satisfaction.» — 
AMERICAN TUBE AND 
STAMPING Co., Bridge- 
port, Conn., Sept. 11, 

1902. 

Cross Oil Filters 
are guaranteed to reduce lubricating oil 
bills, at least, 50 per cent. Let us send 
one on 30 days’ trial, to be returned at 
our expense if it doesn't satisfy 





THE BURT MFG. 60., Akron, Ofio, U.S. fl. 


Largest Manufacturers of Oil Filters in the World 
Cross Oll Filters carried in stock by the 
FAIRBANKS CoO. 
Sole Agents for Philadelphia 


THE POSITIVE EXPANSION BOLT 
J Special 
Discount 
to 
Jobbers. 
Write 
for 
Prices 
Manufactured by D, C. SEAMAN & CO. 
1638 Hutchinson St., Phitadelphia, Pa. 


For sale by Neal & Brinke. 18 Warren St., New York; 
Somers, Fiths & Todd Co., 323 Water St., Pittsburgh, Pa, 





will send $1.00 to the ad- 
IF ENGINEERS dress below they wil: re- 
ceive two blue prints, with tables and instruc- 
tions, showing how to set valves and eccentrics 
on Corliss engines, simple and compound, with 
one and two eccentrics. JOHN T. LIND- 
STROM, 440 Liberty Street, Allentown, Pa. 


The Engineer of the Jefferson Medi- 
cal College, Philadelphia, says: 
‘This 12 in. belt, after using CLING- 

SURFACE, is doing 60 H. P., running 

24 in. slack. With other belt compounds 

it would only do 45 H. P.’’ The white 

line shows where it used to run. Pay for 

Cling-Surface only if O. K, after trial. 

ooo FRY IT... 








CLING-SURFACE MANUFACTURING CO., 
185-191 Virginia St., BUFFALO N. Y. 
PHILADELPHIA 


NEW YORK : . . 
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The New Catalogue recently issued by the 
Pilley Packing & Flue Brush Mfg. Co., 308 N. 
Main Street, St. Louis, Mo., should be in the 
hands of every engineer interested in good 
packings and good tools for keeping his boiler 
tubes clean. In it also are described a number 
and variety of steel wire brushes not equalled 
by any other concern in the world. These 
brushes are adapted for almost every conceiva- 
ble purpose and no engine room or factory is 
complete without them. The catalogue shows 
cuts of some forty different styles. Send fora 
copy free. 


No Smoke.—The United States Mining & 
Trading Co., No. 11 Broadway, New York, 
have issued a booklet describing a stoker which 
they claim will burn the poorest quality of fuel 
without a particle of smoke. A copy of this 
booklet will be mailed free to persons mention- 
ing this journal. 


The Larkin Metallic Packing Co., 23 Imperial 
Power Building, Pittsburg, Pa., have had a 
number of very flattering, and some interesting 
testimonial letters reproduced in half-tone. 
These letters give the experience of the writers 
with Larkin Packing in various services, and 
will doubtless interest any engineer who is 
looking for a different packing from that he is 
using. 

Free.—H. B. Underwood & Co, machinists, 
1025 Hamilton St., Philadelphia, have had 
made to their order several thousand cigar 
perforators, one of which they will send free to 
any engineer or steam user who will send them 
his name and address, These little perforators 
are 3inches long and are to be carried in the 
vest pocket. A hidden needle perforates the 
cigar by pressing a little spring. They are 
made of nickel and celluloid and are a decided 
novelty, 


New Publications 
Jor Engineers 


High-Speed Steam Engines 

A Guide to English and.Foreign Practice. By 
W. Norris, M.I. Mech. E., &c., and BEN. H. Mor- 
GAN. With Reproductions of over 130 Photo- 
graphs and Drawings, and numerous Tests. Sec- 
ond Edition. Demy 8 vo., cloth, $2.80, mailed 
free. 

“We can cordially recommend this book to 
anyone who wants to know all about high-speed 
engines.” —Electricity. 





Pumps: 
Their Construction and Management 


Graphically illustrating the different classes of 
Pumps, pointing out the advantages and dis- 
advantages of each class, and giving hints as to 
management. By PHILIP R. BJORLING. Cloth, 
$1.00, mailed free. 

Mr. Philip R. Bjorling is one of. the greatest 
authorities on Pumps.” 

The “ Engineering Times ” 

A Review of Modern Engineering Practice. 
Contains signed Articles by the most eminent 
Engineers, Printed in magazine form, and 
elaborately illustrated. Edited by BEN. H. 
MorRGAN. 12c, monthly; mailed free, 18c. An- 
nual Subscription, $2.25, 

“The ‘Times’ of engineering,” vide Press. 
London: P. S. KING & SON 
2 & 4 Great Smith St., Westminster 


THE PRACTICAL ENGINEER 


W. Clifford Smith, 45 N. 2d Street, Philadel- 
phia, is making a specialty of grate bars of 
every description. He claims to have an ex- 
ceptionally good bar for bituminous coal, He 
will quote prices to any oneinterested. Mr. 
Smith also makes special castings of every 
kind. 

A handsome large catalogue has been issued by 
the E. J. Moore Machine & Foundry Co., 
2227 Wood St., Philadelphia. It describes the 
various types of boilers buiJt by the Company 
and will make a valuable addition to the 
library of any engineer. Copies will be sent 
to any of our readers upon request. 


There is perhaps no- better economy to the 
steam-fitter and the engineer than a perfectly 
tight joint, yet one that can be easily taken 
apart if desired. 

It is possible to have such joints if Dixon’s 
Graphite Pipe-Joint Compound is used, Flake 
graphite is impervious to the action of heat or 
cold, acids or alkalies. Hence the value of a 
graphite compound when properly prepared. 

The Joseph Dixon Crucible Company, of 
Jersey City, N. J , wiil send booklet and sam- 
ple free of charge. 





Pp. and high speed 


in modern machin- 


ery depend upon per- 


fect lubrication. It is the 
solid lubricant that has 
made this possible. It is 
Dixon’s Flake Graphite that 
has provided the best solid 


lubricant. 
Send for Circular and Sample. 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY 

















$2.50 
EACH 


5.00 PER PAIR 


MONOPLEX 

TELEPHONE. 
Talks Perfectly 
Rings Perfectly 
Perfect in every 






Mf’g Wk’s 
119 N. 6th St., 
Philadelphia. 


25 


When your elevator stops or gets cranky or 
don’t work right, or even shows signs of not 
working right, don’t take any further chances, 
get it repaired. The Keystone Elevator In- 
spection & Repair Co, N. W. Cor. 1lth and 
Wood Streets, Philadelphia, are experts in that 
line and will do the work right. 


Progressive Combustion of Coal is the title sub- 
ject of a very interesting aud instructive catal- 
ogue issued by the Green Engineering Com- 
pany, 400-404 Western Union Building, Chi- 
cago, Ill. The Green Company manufacture 


a traveling link grate which they claim to be 
the acme of coal combustion furnaces. 





Cochrane Heaters 
“Admirable Service” 










HE Cochrane Heater pur- 
chased of you is doing 
admirable service; we 
have found a great sav- 
ing in our fuel account by 
its use.’? (From a letter 
sent us by a large manufac- 
turer in St. Louis.) 
Hundreds of other manufacturers have 

said practically the same thing, for there 

are more than 1,500,000 h. p. of ‘‘Coch- 
ranes’’ doing admirable service. 

The savings made possible by these 
Cochrane Feed-Water Heaters ard Puri- 
fiers are— fuel 
economy, water 
economy, prac- 
tical elimination 
of boiler repairs, 
etc. They will 
heat water to 
nearly the boil- 
ing point. They 
will improve any 
boiler feed sup- 
ply—no matter 
how bad. They will increase the steam- 
ing capacity of boilers. They will—but 
send for our catalogue 16-H in which is pre- 
sented the full story of what can be done 
by the aid of exhaust steam in a Coch- 
rane Heater. 


HARRISON SAFETY 


BOILER WORKS, 


3144 N. 17th Street, 
PHILADELPHIA - . 


































Pa. 











: 


Sa nN RNC eres aoe eee 


a maga 


a TE TS Ne 


a NRC Sy eR yin A eh BSS ig eo 


a ene 


re Ne mae A 


Se oem 


rer 








26 


THE PRACTICAL ENGINEER 


November, 1902 





American Order of Steam Engineers, 





ORGANIZED APRIL 27, 1886. 


An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 
employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neither shall it 
be used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. , 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 


und. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
graduate of a technical institute, then, one 
year’s service, in such department, and in local- 
ities where engineers are required by law to be 


licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be admitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are required in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 


The Publication Committee of ‘‘The Practical Engi- 
neer’’ desires that the Corresponding Engineers of all 
Councils of the American Order of Steam Engineers 
send the name of their Chief Engineer and their own 
name and address, together with the time and place of 
meeting to the Secretary of the Publication Committee 
immediately after each election of officers. Address J. 
C. McDowell, Secretary, in care of ‘The Practical Engi- 
neer,” 1215 Filbert Street, Philadelphia. 


SUPREME COUNCIL OF THE UNITED STATES 

Supreme Chief Engineer.—Clifford P. Williams, 528 
Greenwich St. Phila. 

Supreme First Assistant Engineer.—Noah A. Pierson, 
Fidelity Building, Baltimore, Md. 

Supreme Recording Engineer.—Jas. H. Stallings, 3082 
Dillon Street, Baltimore, Md. 

Supreme Corresponding Engineer.—J. C. McDowell, 1913 
South Eighth St., Philadelphia. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 3728 
Manazambe St., Wissahickon, Phila. 

Supreme Senior Master Mechanic.—W. S. Price, Had- 
don Hall, Atlantic City, N. J 

Supreme Junior Master Mechanic.—Joseph T. Harris, 
1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—D. J. Stayton, 1613 West 4th 
St., Wilmington, Dei. 

Supreme Outside Sentinel—H. L. McGee, Baltimore, 





Supreme Chaplain.—John T. Dodge, 21 Spring Lane, 
Boston, Mass. 


SUPREME TRUSTEES. 
Franklin R. Moore, Penna., A. M. Plummer, N, J,, and 
Wm. J. Mitchell, Delaware. 
PAST SUPREME CHIEF ENGINEERS. 


Jerry Leahey, Jr., Harry G. Connor, Clifford P. Wil- 
liams, Geo. W. Richardson, Fred W. Moore, N. M. Kin- 
ney, James Lightfoot, J. T. Dodge, Jr., Franklin R. 
Moore. 

DELAWARE. 

Deputy Supreme Chief Engineer, David J. Stayton, 

No. 1613 West 4th St., Wilmington. 





Wilmington. 
Delaware, Council, No. 1, meets every Wednesday at 
S. E. Cor. Fourth and — Streets. Chief Engineer, 
W.D. Wyatt. Corresponding Engineer, A. E. Dea- 
kyne, 406 Lombard Street. 


LOUISIANA. 
Deputy Supreme Chief Engineer, John W. Angers. 
New Iberia. 


Evangeline Council. Chief Engineer, John B- 
Lanaier. Corresponding Engineer, W. J. Maynard. 


MARYLAND. 
Baltimore. 


Deputy Supreme Chief Engineer, A.J. Deidrich, 226 
North Caroline St., Baltimore, Md. 
Maryland Council, No. 1, meets 2d and 4th Fridays 
in Royal Arcanium Hall. ‘Chief Engineer, J. C. W. 
Schrier. Corresponding Engineer, Wm. S. Smith, 
116 W. Lee Street. 
Energy Council, No. 2, meets every Wednesday of 
each month in Bauer Hall, Cheaspeak and Elliott 
Sts. Chief Engineer, Philip A. Kirkwood. Corres- 
ponding Engineer, Jos. H. Stallings 8082 Dillon St. 
MASSACHUSETTS. 
Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 
Boston. 
Boston Council, No. 4, meets 2d and 4th Thursday of 
each monthin Templar Hall, 724 Washington Street. 
Chief Engineer, Harry G. Black. Corresponding 
Engineer, Wm. T. A. Faulkner, 41 Worcester St. 
Orange. 
Orange Council, No. 9, Meets 2d and 4th Fridays. 
Chief Engineer, Chas. Gartrell; Corresponding Engi- 
neer, Fred. Ll. Hale. 
Rockland. 
Old Colony Council, No. 14, meets second and fourth 
Saturdays in the American Foresters’ Hall. Chief 
Engineer, E. H. Naylor. Corresponding Engineer, 
Chas, W. Alden, Box. 642 North Abington. 
NEW JERSEY. 
Deputy Supreme Chief, F. O. Garrison, Bridgeton, N. J. 
Perth Amboy. 
Stevens Council, No. 1, meets third Saturday, at 
Water, near Lafayette Street. Chief Engineer, 
Lawrence Oliver. Corresponding Engineer, James 
H. White. 
Camden. 
Camden Council, No. 8, meets every Thursday even- 
ing at N. E. corner 2d and Federal Street. Chief 
Engineer, S. R. Middleton. Corresponding Engi- 
neer, C. H. Pfeiffer, 571 Berkley St. 
Atlantic City. _ 
Atlantic City No. 4 meets every Tuesday evening at 
Merchants, Cor. Atlantic and New York Avenues. 
Chief Engineer, R. Endicott. Corresponding Engi- 
neer, W. S. Price, Haddon Hall. 
Bridgeton. ' 
Bridgeton Council, No. 5, meetsevery Friday. Chief 
Engineer, David Sellers. Corresponding Engi- 
neer, Francis O. Garrison, Bridgeton, N. J. 
Millville. 
Millville Council, No. 6, meets every Saturday, 7.80 
p.m.,inG. A. R. Hall, East Main St. Chief Engi- 
neer, Geo. Esabel Corresponding Engineer, Lewis 
Doughty, 604 Mulberry Street. 


NEW YORK. 
Syracuse. 


ohn E. Sweet Council, No. 6, meets Monday, Room 
8, Nottingham Block, East Washington Street. 
Chief Engineer, John Cunningham. Corresponding 
Engineer, S. A. Steel, 311 Orange street. 
PENNSYLVANIA. 

Grand Chief Engineer, Hiram Trout, 1105 North Tenth 
street, Reading, Pa. Grand Corresponding Engineer 
Frederick Markoe, 931 Orianna street, Philadelphia. 
Philadelphia. 

Deputy Grand Chief for Western Pennsylvania, A. D. 
Hamilton, 2025 Forbes Street, Pittsburg, Pa. 

Germantown Council No. 22 meets every Wed- 
nesday evening at Main and Seymour Streets, 
Germantown; Chief Engineer, John P. Rickards; 
Corresponding Engineer, Frank MacIndoe, 3520 
Ainslie St., Falls of Schuylkill, Philadelphia. 
Welcome Council, No. 2, meets every Friday, N. 
W. Cor. 12th Street and Columbia Avenue. Chief 
Engineer, Paul Pieling. Corresponding Engineer, 
1,. D. Woodington, 2428 N. Bancroft St. 
Kensington Council, No. 3, meets every Thursday, 
at A. P. A. Hall, Frankford Avenue and Master 
St. Chief Engineer David J. Ezrah. Correspond- 
ing Engineer, Charles Fournier, 3115 Richmond St., 
Philadelphia. 
Southwark Council, No. 4, meets every Monday, at 
corner of Reed and Eighth Streets. Chief Engineer, 
Joseph Hynes. Corresponding Engineer, J. C. 
McDowell, 1913 S. 8th Street. 

(Continued on page 28.) 








Keystone 








THE. .KEYSTONE 








+ i RI- S ODIUM 
INCREASED BOILER EFFICIENCY 


This and a lot more about its prolonging the life of the boilers, 1s the sto 5 
boilers clean? Send usa gallon of your feed water, the analysis free. 





REGISTERED 


CHEMICAL MFG. CO., 


PHOSPHATE 


DECREASE IN THE FUEL BILL 


WITHOUT INJURY EITHER TO THE BOILER OR THE PRODUCT 
its users have to tell. Would you like to know what it would cost to keep your 
So is our Booklet ** WORTH KNOWING.” 


CAMDEN, N. J. 
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GARLOCK’S 
STANDARD 


HIGH - GRADE 


PACKINGS 





High Pressure Packing 
Extra Ring Packing 
Extra Sectional Ring Packing 
Special Hydraulic Ring Packing 
Nineteen Hundred Ring Packing 
Waterproof Hydraulic Packing 
Hot Water Packing 
Special Hydrant Packing 
Extra Diagonal Ring 
Ammonia Packing 


Gaskets Flax Packing 





We are also Manufacturers of a General line of Standard 


Packings for all Purposes 





Send for Catalogue and Samples to our Nearest Office 


The Garlock Packing Co. 





NEW YORK PITTSBURG 
BOSTON CLEVELAND 
CHICAGO ST. LOUIS 
PHILADELPHIA DENVER 





ATLANTA, GA. SAN FRANCISCO. 


Oooo! 
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WITHOUT IT 


Main Offices and Factories 


PALMYRA, N. Y. 


POSSESSES S900 000 Oo ooo 355535444444544SS44SSSSSSSSSSbbbbbbbboo ooo e EEE) 
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A Wise Man 


There was a 

And he was wondrous wise. 

He packed his rods with “P. P. P.”, 

And much to his surprise, 

The engine ran for months and 
months, 


man in our town, 


Once packing was enough, 
And coal was saved until he cried, 


“Well, P. P. Ps the stuff” 


An enormous waste is the loss of power from solid 
packings. Your competitors have stopped this 


DANIEL’S 
P.P.P.” 
PACKING 


Instead of holding the rod in a tight grip as solid 
packings do, the sliding wedges of ‘‘P. P. P”’ ad- 
just themselves to the rod with the least possible 
pressure. What it saves in fuel is told by Mr. Geo. 
T. Gilbert, Chief Engineer for Forbes & Wallace, 
Springfield, Mass., who says : 





‘‘In a carefully conducted test, covering a long period of 
time, it showed a saving in my coal bill of $104.95 per 
annum on one 12%-inch by 12-inch engine, which is due to 
reduced friction on the rod. 


Get it of your dealer. 


FREE Our patent steel packing rule saves engineers labor, 
—time, trouble, temper, packing, burnt fingers and 
It is worth $1.00 Sent absolutely FREE 
for a trial, and 


swear words. 
to engineers who order from us enough “'P. P. P.”’ 
mention this paper. 


MANUFACTURED ONLY BY 


QUAKER CITY RUBBER CO. 


PHILADELPHIA 
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DIRECTORY OF COUNCILS CONTINUED. 


Philadelphia Council, No. 7, meets every Wednes- 
day, at Kenny’s Hall, N. W. cor. Broad and Filbert 
Sts. Chief Engineer, Jas. J. Murphy. Correspond- 
ing Engineer, W. S. Wetzler, 8707 Aspen St. 


Manayunk Council, No. 9, meets second and fourth 
Friday evenings in Temperance Hall. Chief Engi- 
neer, Richard Wallace. Corresponding Engineer, 
John Clevenger, 211 Lofty Street. 


Helping Hand Council, No. 12, meets every Thursday 
evening at Kensingon Ave., and C Streets. Chief 
Engineer, Edward Laurence. Corresponding Engi- 
neer, Frank McHugh, 2508 Tulip St. All correspond- 
ence should be addressed direct to the Council. 


Municipal P. F. D. Council, No. 20, of Philadelphia, 
meets the second Thursday of each month at Odd 
Fellows’ Hall, Third and Brown Streets. Chief 
Engineer, Frederick Markoe. Corresponding En- 
gineer, Walter Meyers, 1211 North Howard Street. 


Pittsburg. _ ’ 
lron City Council No. 21 meets every Saturday at 
1070 Fifth Avenue. Chief Engineer, Phillip W. 
Sutton. Corresponding Engineer, F. C. Rose, care 
of St. Paul's Orphan Asylum, Idlewood, Pa. 


Girardville. 
Girard Council, No. 8, meets every Tuesday evenin 
at O’Neill’s Hall, 2nd andOgden Sts. Chief Engi- 
neer, Jacob Weber. Corresponding Engineer, M. J. 
Carey, Lock Box 214. 


Allentown. 
Lehigh Council, No. 15, meetsevery Wednesday 
evening at 639 Hamilton St. Chief Engineer, Wm. 
R. Smith. Corresponding Engineer, A. P. Dries- 
bach, 728 Chew Street, 


Pottstown. 
Pottstown Council. No. 14, meets first and third 
Saturday evening at P. O. S. of A. Hall. corner High 
and Hanover Sts. Chief Engineer, Joseph Rhoads, 
Corres., Engineer, H. l,. Shirey, 362 Cherry St. 


Reading. 
Progress Council, No. 13, meets every Saturday 
evening at Diebert Hall, 9th and Penn Sts., Room 4. 
Chief Engineer, Geo. W. Miller. Corresponding 
Engineer, Frank S. Miller, 3 W Franklin St. 


Chester. 
Delaware County Council, No. 6, meets every Wed- 
nesday evening in the Carpenter Hall, 6th and Wall 
St. Chief Engineer, John Canavan. Corresponding 
Engineer, E. E. McCoy, 2222 West 3d Street. 


York. 
York Council, No, 16, meets every Wednesday even- 
ing in the Jordan Block. Chief Engineer, A. L. Bair. 
Corresponding Engineer, Walter H, Long, 23 East 
Philadelphia Street. 


Harrisburg. 
Capitol City Council, No. 17, meets every Tuesday 
evening in Red Men’s Hall, Market Street, above 
Second. Chief Engineer, B. H. Shafer. Corres- 
ponding Engineer, S. Filson, 1126 Market Street. 


Columbia. 
Columbia Council, No. 18, meets every first and third 
Saturdays, in Odd Fellows’ Hall. Chief Engineer, 
Ruben Beard. Corresponding Engineer, W. J. Court- 
ney, 804 Walnut Street. 


Sunbury. 
Sunbury Council, No. 19, meets every second and 
fourth Saturday in Zartman’s Hall. Chief Engi- 
neer, S. E. Lees. Corresponding Engineer, Ed. 
Schrieber. 

WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph P. Harris, 

No. 1611 Clybourn Street, Milwaukee. 


Milwaukee. 
Washington Council, No. 1, meets every Saturday at 
207 Grand Avenue. Chief Engineer, J. B. Chambers. 
Corresponding Engineer, James A, Rigby, 136 Reed 
Street. 


Clifford P. Williams Council, No. 2, meets every 
Thursday evening 298 4th Street. Chief Engineer, 
David T. Richardson. Corresponding Engineer, Jas. 
T. Harris, 1611 Clybourn Street. 


TENNESSEE. 
Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave., Nashville. 


Nashville. a 
Enterprise Council, No. 1, meets every Friday even- 
ing in the Twin Building on Cedar St. Chief Engi- 
neer, J. J. Johnson. Corresponding Engineer, Jno. 
B. Mullen, 209 Jackson Building. 


OREGON. 
Deputy Supreme Chief Engineer, Nat Freese, 
Grant's Pass, Oregon. 


Grant’s Pass. 
Oregon Council No.1. Chief Engineer, William H. 


Kenny. Corresponding — Nat Freese. 
Meets every first and third Saturday. A. O. U. W. Hall, 


Main St. 
TEXAS. 
Deputy Supreme Chief Engineer. S. A. Bishery care 
of Cotton Compress and Warehouse Co., Galveston. 
Galveston. 
Galveston Council No. 1 meets every second and 
fourth Tuesday evening at Engineers Hall, So. West 
corner 22nd and Strand Streets. Chief Engineer, 
Max Levy; Corresponding Engineer A. L. Brad- 
ford, Union Depot. : 
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La McDaniel Steam Trapy 
aay, Always have a Water Seal over the valve and never 


blow steam; neither do they back up water 
ren eB 
ae REDUCING VALVES 
r) EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 
GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 
147 N. Seventh Street by the Jobbing 


Send for 
1902 
Catalogue 














Can't Tell An Old Engineer Azything New About the 
“LITTLE GIANT” INJECTOR 








He knows it does all we claim for it, and his testi- 
mony in the boiler room counts. If there is a new 


and ex- 








engineer, we want to send him our Catalog 
lain how no weak points can exist in the ‘Little 


iant.’’ Address, 
RUE MFG. CO. 215 Race St., Philadelphia 











‘THE BEST \ 


——— ————y 
WO SRR 

























STEAM TRAP 





6 anteed under any and all conditions. 








KIELEY’S CANTILEVER EXPANSION 


Discharges against pressure—operates in any 
position; will not become air-bound; never 
freezes; simple in construction; durable, light and easily adjusted. Guar- 












Send for Catalog 


Tells all about it and the many superior 
points of other up-to-date steam appli- 
=——— ances we make ——"— 
KIELEY & MUELLER 
7-17 West 13th Street New York 
JAMES J. BROGAN 
810 Race Street Philadelphia 
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Both in first cost and repairs 
United States Metallic Packing is 


cheaper than other makes. 


SS ie 


We have undeniable evidence that it is more 





satisfactory and lasts longer than any other. 
It is backed by our guarantee. 


We think these statements make a proposition 
worth your while to consider. 





CLASS No. 1 PACKING Besser 


The United States Metallic Packing Company 


ISth and Noble Streets, Philadelphia, Penna. 
509 Great Northern Building, Chicago, III. 























AGENTS :—V. Lowener, Copenhagen The Spreckels-Crawford Co., San Francisco Moran Bros., Seattle 
. a 
Jas. A. McGovern Jos P. SmitH 
2622 E. YORK ST. 2043 £. RUSSELL ST 


We [lake a Specialty of REPAIRS To 


BOILERS ann TANKS 


IF YOUR BOILERS NEED ATTENTION, 
DON’T DELAY, BUT SEND FOR US. 


A RIVET IN TIME SAVES NINE. 
Engineers Needing Help, Write. 


9) McGOVERN 9 McGOVERN. _& SM ‘SMITH. 


” | |) 
Seed PRACTICAL BOILERMAKERS mbt 
MACHINISTS AND ENGINEERS nde 
a Ti ah i's Mi 


IN54 ©. LEWIGH ANE: PRILADELPAIA PA. ly ll 
= . Whybit 





All kinds of Boilers and Tanks repaired All kinds of Castings furnished 
THE BIRD-ARCHER CO., 


576 West Broadway, 
New York City. 


Cylinders bored in position and fitted with Steam Saving and Self Adjusting 
Piston Rings Metallic Packing for Piston Rods 














Engine Repairs Engines Indicated 
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price is 
so low 


The BRUUN-LOWENER WATER 
SOFTENER is cheap because it is so 
simple. 

Simplicity in a machine is an 
advantage that goes mainly to the 
buyer, for it not only lessens first 
cost, but also the cost of running 
every day and every year afterward. 

The BRUUN-LOWENER WATER 
SOFTENER is the simplest machine 
of its kind made. Its simplicity 
makes its work far more regular 
and certain than that of any other. 

And yet this machine, the best 
of all, costs less than any other 
softener in the market. 


If you have any trouble with your 
boiler supply, write for information about 
the BRUUN-LOWENER WATER 
SOFTENER. 


American 
Water Softener 
Co. 


HARRISON BUILDING, PHILADELPHIA 
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over any other belting. 





MAIN BELTING COMPANY 


1219-1239 Carpenter St., Philadelphia. 65-57Market St.,Chicago. 120 Pearl St., Bos 


BELTING 


—FOR— 
Main Driving and General Use 


—IS A— 


DISTINCT ECONOMY 


practical proof of this, ——— 





We will gladly furnish 





bon. 40 Pear! St., Buffalo, 

















J. C. McNelley 


BOILER 


McNELLEY'S 


AMERICAN 


J. McNelley, Dept. Mgr.. 35 Poplar Street, Phila. 
SOLD THROUGH 


SMITH, KLINE & FRENCH CO. 








429-435 Arch Street, Philadelphia, Pa. 


COMPOUND 


Our compound is the result of years of experiments by an 
engineer of long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes all 
scale and incrustation in the boiler, but prevents new from 
forming, and will, if properly used, keep the boiler absolutely 
clean and free from all forms of corrosion, such as pitting, 
grooving, honeycombing. 


Send Sample of Water and Sample of Scale if Convenient 


We will be pleased to hear from engineers who will secure 
trade forus. When writing for information address 














prove methods, 


Every User of Power and Light Should Read the 


POWER and LIGHTING ECONOMIST 


tells where to buy best, how to save money, how to im- 
Thus $1 may save you $1,000.—50c a 
copy, $la year; Frank H. Knox, Troy, N. Y., and all 


live news-dealers. Send for great clubbing offer. 





DOUBLE 
YOUR 


SAIAR 


Don’t spend spare time thinking 
what you might be if your salary were 
doubled! Doing,not thinking, will make 

our wish a reality. Our free booklet, 
‘Are Your Hands Tied?” tells you what 
todoand howtodoit. Thousands have 
already doubled or largely increased 
their salaries by following our plan. 
Under our guidance you can do the 
same. Act today! I. C. S. Text- 
books make it easy for those already 
at work to 


Learn By Mail 


Mechanical, Steam, Electrical, Civil, Mining, Tele- 
phone, and Telegraph Engineering; Shop and 
Foundry Practice; Mechanical Drawing; Archi- 
tecture; Plumbing ; Sheet-Metal Pattern Drafting ; 
Chemistry ; Ornamental Design; Lettering ; Book- 
keeping ; Stenography ; English Branehes; Teach- 
ing; Locomotive Raning$ Electrotherapeutics ; 
German ; Spanish; French. 
Circular free. State sutject that interests you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 853, SCRANTON, PA. 











send you one or more 


FOR FREE TRIAL 


any gauge cock that you ever used 


-@~¢-6-6-@-6-6-6-6 6-6-6644 







View 


i i i i i i i i i tt i i i i i i tt i tl 
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THE ONLY 


LEAKLESS GAUGE COCK 


THE “P. B. H.”” DIAPHRAGM GAUGE COCK. 


PAUL B. HUYETTE 


error we we 


en ee ee ee 





If you can’t see into it through the cut, I will 


To be returned at my expense if not better than 


Sectional 


245 BETZ BUILDING PHILADELPHIA, PA.- 


M2 
5 
Sa 


@-@-@-@-@-@-@-6- @-@-6-6-4-6-4.4 


ee eee 


+a 44+ +6646 6-4 64.46.66 4 
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None Genuine 


ithout This Trade 


THE ORIGINAL RING PATTERN 


Self-lubricating, Steam and Water — Less Friction than any other known pacikng. 
ark Stamped on Wrapper. All similar pack- 





Trade Mark. 


ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod org 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion 
is rotary or reciprocating. 









Albion Chipman, Treas. fe 5 
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Rich Pittsburg Firm saves a carload of coal each 
week 


















for each boiler cleaned with this Machine. Couldn’t 
you afford*to try it on approval P 

- Over 4000 machines sold to the best Companies in 
America and Europe. Write for particulars. 
















Your Oil Filter. Is it a strainer, 
settling tank, a water using fallacy ? 
Do impurities pass through, clog 
your oil feed, heat your bearings, § 
increase your wear, tear and repair 4 
bills,? Try the f 


: 
Famouy Oil Filter an? Refiner / 


It cleanses, purifies and refines } 
the dirtiest waste oil. The only 
thorough, efficient and satisfactory ‘ 
Filter, yet the cheapest to be had. 

Sent on TRIAL, if you write us. 











Insures the Highest 
Degree of Economy 
made possible 
BURNING 
ANY KIND OF FUEL 


Over 3000 Machines 
in Actual Operation 


WILKINSON | AUTOMATIC STOKERS | 





THE 
LARGEST 
AND 
BEST EQUIPPED 
WORKS 
IN 
THE WORLD 


ERECTED 1900 








WILKINSON MANUFACTURING CO., Inc. 


Contracting Engineers, Iron Founders and Machinists 


BRIDGEPORT, MONTGOMERY COUNTY, PA. 











Let us tell you something worth knowing 







Are you troubled with — scale, pitting or other boiler 
ills? 


We do not say try this and it will help you, but we 
will prove that we can prevent your trouble alto- 
gether. 





WE WILL RELIEVE YOU FREE OF COST 





Just Manufacturing Company 


207 Odd Fellows’ Temple, Philadelphia, Pa. 

























.. The Compound Separator for Steam Boilers... 






WRITE FOR 
CATALOGUE ‘‘A”’ 






KEEPS THE 
WATER IN THE 
SS BOILER WHERE IT 
BELONGS 


PAT 


OCT.2. 94. 






—— 
— eet (i ro oo y INCORPORATED 


a 
7 


KUTZTOWN FOUNDRY and IACI CO. 








Fidelity ~ a4 Broad Street above 
Arch Street _ PHILADELPHIA 
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Everything essential to a Steam 
Trap is embodied in the 


H. H. Steam Trap 


THE MOST SIMPLE IN CON- 
STRUCTION AND OPERATION... 


Economical in price 








Send for 1902-3 Catalog of Steam 
Specialties 


James Metrea & Co. filfts., 


67 W. Washington Street, 
CHICAGO 
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VAULABLE BOOKS 
FOR ENGINEERS, FIREMEN AND STEAM USERS 


Modern Examinations of Steam Engineers, By W. H. WAKEMAN. The Engineer’s Manual, containing a vast amount of practical infor- | 
Size 6 x 9 inches, 272 pages, cloth. Contains 300 questions with an- | mation which comes into daily use in the boiler and engine room. | 
swers, likely to be asked when you take an examination for License. | The works treats on engines and boilers, pumps and pumping machin- | 
This book has been especially written for Engineers and Firemen who | ery, together with safety valves, injectors, steam appliances, etc. Also 
are preparing to take an examination for U. S. Government or State | contains valuable rules and table, necessary for use of engineers and 
License, and gives in a plain practical way just what you must know | firemen. Second edition, 12 mo, cloth, postpaid. Price, 50 cents. 


before you can hope to obtain a license. Third edition. Price, $2.00. : 
The Destruction of Steam Boilers. Being a practical treatise on the 
Steam Boiler Care and Management, By FREDERICK KEPPY, M. destruction of steam boilers from the effects of incrustation and corro- 
sion, with simple methods for preventing the same, etc. By W. H. 


| E. Being useful, common sense information on the practical and safe - ; 
| operation of Steam Boilers on land and sea. Intended for the use o WAKEMAN. Pamphlet 6 x g inches, illustrated. Price, 25 cents. 


Engineers, Firemen and steam users. Pamphlet, 48 pages, size 6 x 9 
inches. Price, 25 cents. 

















Refrigeration and Ice Making and Refrigerating Machinery. By a 
practical treatise on the construction, operation and the care and 
management of refrigerating machinery. By W. H. WAKEMAN. 

Handbook of Corliss Steam Engines, By F. W. SHILLITTO, Jr., de- Pamphlet 6 x 9 inches, fully illustrated. Numerous valuable tables, 
| scribing in a comprehensive manner the erection of Steam Engines, etc. Price, 25 cents. 
| the adjustment of Corliss Valve Gear and the care and management of 
Corliss Steam Engines, with full page illustrations and complete de- Operating a Steam Plant. Being useful common sense information 
scriptions of the leading Corliss Engines. Illustrated by 78 original | on the erection and safe operation of steam boilers and engines for the 
| engravings, 244 pages, handsomely bound in green silk cloth. Second | use of engineers, fireman and steam users. By W. H. WAKEMAN. 

edition. Price, $1.00. 48 pages, 6x g inches. Price, 25 cents. 











Practical Guide for Firemen, or Instructions and Suggestions for the Refrigerating Machinery, By GEORGE RICHMOND, M.E. Con- 
Care and Management of Steam Boilers, Pumps, Injectors, etc., By taining the general principles of refrigerating and ice making machin- 
W. H. WAKEMAN. This book is purely an elementary treatise, and | ery, A small book with a large amount of useful information. Pam- 
is intended to give the duties of the firemen, or the one in charge of a | phlet form, 7 x 10 inches. Price, 20 cents. 
steam plant, in as simple and concise a manner as possible, and to 2. Sa ee 
furnish all the information required to enable them to take charge of Dynamos, By F. S. HUNTING. Being a practical explanation of 
and operate a steam plant successfully and economically. 80 pages, | the construction, operation, maintenance, care and management of 
4x 6% inches. 14 illustrations. Cloth. Price, 50 cents. dynamos. 16 mo, paper, 26 illustrations. Price, 25 cents. 


The above or any of our books sent by mail, at the publication price, free of postage, to any address in the world 
THE AMERICAN INDUSTRIAL PUBLISHING CO. 


PUBLISHERS, BOOKSELLERS AND IMPORTERS 
BRIDGEPORT, CONN., U. S. A. 











| THE MOST COMPLETE BOOK EVER PUBLISHED ON THE SUBJECT 


THE STEAM ENGINE INDICATOR # ITS APPLIANCES 


A COMPREHENSIVE TREATISE FOR THE USE OF CONSTRUCTING, ERECTING AND OPERATING 
ENGINEERS, SUPERINTENDENTS, MASTER MECHANICS, STUDENTS, ETC. 

Describing in a clear and concise manner the practical application and use of the steam engine indicator, with many illustrations, rules, 

tables and examples for obtaining the best results in the economical operation of all classes of steam, gas and ammonia engines, together with 


original and correct information on the Adjustment of Valves and Valve Motion, Computing Horse Power of Diagrams, and extended instructions for 
attaching the indicator. Its correct use, management and care, derived from the author’s practical and professional experience, extending over 


many years, in the construction and use of steam engine indicator. 


See wlLLIAM BOoUGETALING 


POSTAGE PREPAID TO ANY ADDRESS 
IN THE WORLD 





HANDSOMELY BOUND IN SILK CLOTH 


320 PAGES. 157 ENGRAVINGS. 
Price, $2.00 


20 FULL PAGE TABLES 





PREFACE 

The preparation of this book has occupied most of the author’s spare time for a number of years. Originally the matter was not intended 
for publication, but the manuscript has grown so large and complete, which consideration, combined with many repeated requests, has induced 
| the writer to publish the matter in book form. | 

Let every engineer make his own indicator book as he proceeds in his study and practice, and it will prove invaluable in after years. The pres- | 
ent work has been compiled in this way, from data continually obtained during the author’s professional career, extending overa third of a century. 

The introduction of algebrical formules have been avoided. These are readily found in the many valuable mechanical pocket books. The writer | 
has endeavored to discuss the principle and use of the indicator in as plain common sense words as the subject and the English language will admit of 

Special attention has been given to the requirements of the young progressive student in steam engineering. The preparation of the fol- 
lowing chapters has been a work of pleasure to the author, and if they prove beneficial to his fellow-workmen, he will be amply repaid. 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 











Publishers, Booksellers and Importers - 


- Bridgeport, Conn., U. 8. A. ) 
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The Tornado 


Boiler Tube 
Cleaner 


Requires LESS steam than 
any other cleaner. 

Will positively clean BET- 
TER than scraper or 
brush. | 

Will clean ANY length 
tube. 

In operation is EQUALLY 
balanced, insuring NO 
back pressure against 
operator. 

Is the LIGHTEST and 
EASIEST cleaner to 
handle. 

Has NO working parts. 

Its force is tremendous. | 








MANUFACTURED BY 


PAUL B. 
HUYETTE 


1245 Betz Building, 





PHILADELPHIA | 


, 
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Steam Coal a Specialty 


A. CRAWFORD 











Telephone Connection 2-25-60 


COAL 


1829-1833 N. Tenth St., Philadelphia, Pa. 





THWAITES & HORNER 


ELECTRICAL CONTRACTORS 


Engineering, Contracting, Repairing. Thwaites Intercommunicat- 


ing Telephones. 


New Edison Phonographs. 


Hard Molded 


Records. Louder and Sweeter than the old Wax Records. 


Phone 3-48-14 


1215 FILBERT STREET, PHILADELPHIA 














ALL AND GIVE 


and most effective Clamp ever manufactured. 








Grate Bars of all Kinds, and General Castings to Order. 
LET US C 


UOTATION ON YOUR WO 





Smith’s Clamp for stopping leaks In pipe joints. Cheapest, simplest 


Costs less than $1.00 per inch in diam. and much less in steel. 


W. GLIFFORD SMITH, 45 N. 2d St., Phila. 


Steam Specialties and Castings of Every Description. 


Low Price and Good Quality. 
RK. 














This Trap is Specially Adapted for 
Sepatator Work 


EQUALIZING PIPE ff i 


il 






JS.C.HEISS, PHILA, 


INLET 


1348 





Patented Feb. 26th and Dec. 10th, 1901 


THE BICKEL 


is guaranteed to handle more water than any trap made. 
f the full capacity of pipe connections. 
it will not cut valves, and is specially adapted for Separators. 


“tSteam Trap 





The Bickel Float Steam Trap 


It has 
It will respond instantly ; 


1The Bickel Thermostatic 


is not adapted for Sep- 
arator use or bleeding 
steam mains, but is unexcelled for every 
other service to which a trap can be put. It 
will respond quicker and last longer than any 
other expansion trap. Can be set to discharge 
water at any temperature. Will not cut valves. 


Either of these Traps sent to responsible parties on trial 


FRED. L.BIGKEL 


PALMER STREET 


PHILADELPHIA, PA. 














FLOAT STEAM TRAP 


For Pressures from 5 to 300 Ibs. 





REPRESENTATIVES WANTED IN ALL 


CITIES 
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THE BICKEL 


THERMOSTATIC STEAM TRAP 
For Pressure from 6 to 300 Ibs. 
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McINTOSH, SEYMOUR & CO. ~ 


STEAM ENGINES, 


AUBURN, N. Y. 


26 CORTLANDT ST., N. Y. CITY 











"PHONE 3-45-32 A. 


~-Purnaces Relined 
- General Castings 


Tupper or Herringbone, Grate. 


« AJAX” Rocking Grates. 
iS > yee 
\ Vi hhh Z Z ; 


Send for Catalogue. 
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VALLEY IRON WORKS. 


CHAS. ROBSON 


N.W. Cor. 8th & Washington Ave. 
PHILADELPHIA. 


GRATE BARS of all kinds, 
OF SUPERIOR IRON at lowest prices. 


>. - 






Interlocking Bar, 


Obtuse Angle, 








CASTINGS OF ALL KINDS. 


t - 


pan. OS Ff RRR cps Circular Grates, any diameter 


Common GRATE BARS ...Purnaces Relined 


SKELETON GRaTH BAR: 











SIL GRATES, Ete. 


Racking end Dumping Grate Surtaces 


















Mh 


All Engineers Agree 
that a perfect wedge, is the proper packing. That's why 


W. P. W. excels all others 


for high or low pressure, steam, water, air, ammonia, or other 
packing service. Stands to reason its the best, look at the 
principle and write for catalog. 


JOHN W. WATTS SONS 


123 So. 2nd St., Philadelphia 
N. Y. Office 24 Duane St. 
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RED SEAL BOILER COMPOUND 


WILL REMOVE SCALE, GREASE AND 
DIRT FROM STEAM BOILERS. 


Saves fuel; purifies the water; prolodgs the life of the boiler; prepares 
the water to make pure steam. Its action on old scale is gradual but 
certain. Prevents grooving, pitting and wasting of iron. Does not 
injure or corrode the iron. Contains no acids. 


MANUFACTURED BY 


THE CHERRY CHEMICAL CO. 
OFFICE: 1215 FILBERT STREET, PHILADELPHIA, PA. 


Circulars, Prices and Directions Furnished on Application 


RED SEAL 
BOILER 


COMPOUND 
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Charles W. Leng 


Mechanical Electrical 


Engineer ‘ and eee 
Contractor 
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| INDICA TING— 


,|| VALVE ADJUSTMENT 
EFFICIENCY TESTS of BOILERS, 
ENGINES, DYNAMOS, 
MOTORS, &c. 


Electrical Construction, 
Switches, Switchboards, 
Wiring of all Descriptions. 
Special Electrical Apparatus 
and Experimental Work 





ELECTRICAL REPAIR WORK A SPECIALTY. 





413 HEED BUILDING 
1213 Filbert Street, Philadelphia. 














BRIGKLAYER and BUILDER 


Office; 1230 ee St. 


Philadelphia 
Special Attention Given to 
Engine Foundations, 
Steam Boiler Setting, 
Brick Stacks and 
Fire Brick Work 
Communications sent by 
mail or otherwise to 1230 
Marlborough St. or 230 Rich- 
mond St. will receive prompt 
attention. 





THE PRACTICAL MANAGEMENT OF 


ENGINES AND BOILERS 


Compound and Multiple Cylinder Engines 
and 
Practical Management of Dynamos and Motors 


BY WILLIAM BARNET LE VAN 


Illustrated by 60 engravings. In one volume of 356 
pages. Price, $1.60. By mail, $1.70 


PHILADELPHIA BOOK COMPANY 





15 South Ninth Street, Philadelphia, Pa. 
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‘THE BEST AID TO SUCCESS! 


An Encyclopedia of information, and in itself the most complete library on Engineering practice ever published 


For the use of Steam Users, Engineers, Electricians, Firemen and Mathinists, 


It teaches—_——=m. 


The art of erecting engines and setting them in line so as to work smoothly and correctly. 

The setting of valves on single and double eccentric long range Corliss Engines. 

The operation, care and management of steam pumps; how to set the valves on the 
different kind of steam pumps; also the care and handling of injectors and inspirators, 

Direct currents for lighting, alterating currents for arc lighting,two and three phase 
currents fully illustrated and explained with about fifty illustrations and seventy-five pages. 

The care and management of steam engines and boilers. 

The art of erecting shafting and pulleys. 

The application of electricity to purposes of lighting and motive power. 

The principles which regulate the movements of the electric current. 

The construction of dynamos and motors, and the practical details regarding the care 
and management of electric plants. 

The safeguards necessary to be observed in handling electrical machinery. 


First and Second Editions of 7000 copies nearly all sold. Each book was sold subject 
to approval, and of the entire two editions not one copy has been returned so far. 

The Third Edition of 5000 copies, enlarged, revised and brought right up to date, will 
be ready for distribution about the 15th of October. 


@G000044 0240400884 ae a eee 


pe EDITION.) 


Three-Quarters Size 


This work contains over 900 pages and 400 fine illustrations. Every branch of Engin- 
eering treated in a scientific and comprehensive manner. In it will be found a solution of 
the many knotty problems met in daily practice. 

It is thoroughly reliable and practical; it is not only a guide, but a teacher. 

As a reference and text-book it is the fullest, latest and best authority on the subjects 
treated. It extends to details not found elsewhere. 

Indorsed by the foremost practical men in the world. 

Handsome)y bound in leather and data Pocket-book form. 


$3.50 


An illustrated, 42-page pamphlet, describing the book, will be mailed for the asking. 


HENRY C. TULLEY & CO. 
1016 WAINWRIGHT BUILDING ST. LOUIS, MO., U. S. 
eseeiniiniadaaiena dbtidiieninmiannat terete 8 


SENT ANYWHERE « ys 
RECEIPT OF PRICE. 


MONEY BACK IF 
NOT SATISFACTORY 





sd ee ee oe oe te ee te 





CSS ONE 6CESBEC OE 8BGHECLO2SE SEEBCEE all 


Egan Bee” 


























What’s the use 


of burning high grade expensive fuel 
when inferior grades will do just as much 
and cost less. 


EYNON-EVANS 
STEAM JET 
BLOWER 


solves the problem—will give a 
blast that will enable you touse 
any kind of coal and any kind 
of refuse produce that can be 
burnt—never gets out of order 
and is very easy to operate —far 
superior to fans or any other 
blower made. 





—SEND FOR PARTICULARS— 


EYNON-EVANS MFG. CO. 


1508 Clearfield Street, Philadelphia, Pa. 
New York Office, 120 Liberty Street 

















THE PERFECTION 
Leak Closing Clamp 


You have naan of it. Guasenunit to pernsnaiatiite 
stop all leaks on steam, air, gas, vacuum, water and 
ammonia piping at all peaned or threaded joints. 2 
in.up. 14 in. space on pipe forclamp. Sent on trial. 
Let us send circular of Clamps and our Oil Filter, 
they will interest you and prove the best goods at the 
lowest prices. Your dealer will get them for you. 


F, A. NUSBAUM, Manufacturer Manufacturer 
950 Washington St., DAYTON, OHIO 











NEG Seericaiiede tate 


pele oectinn a v 


Spr seen epengeT, Nemes 


San -uiehe AUTRE 


EERE TE ME PLE, ET EE TEFL ate 


SATS 


a ore ee 


ee 














THE PRACTICAL ENGINEER November, 1902 











FOR A CLUB OF 





bleam, Belt or Electtic Power 


FOR ALL PURPOSES 








THREE YEARLY 
SUBSCRIBERS 


to THE PRACTICAL ENGINEER, at 50 cents 
each, we will send you as a premium, post- 
age paid, a copy of Shillitto’s Hand Book of 
Corliss Steam Engines, describing in a com- 
prehensive manner the erection of steam 
engines, the adjustment of Corliss valve gear 
and the care and management of Corliss 
engines, 244 pages, 84 illustrations. Bound 
in cloth. If you do not care to get upa club 
of subscribers we will mail you a copy for 
$1.00. Address 


THE PRACTICAL ENGINEER 
1215 FILBERT ST., PHILADELPHIA 











NOT IN THE TRUST 


BARR = 


PUMPING ENGINE CO. Works: Germantown Junction 


City Office: 55 N. 7th St., Phila., Pa. 














Garlock Belt 
Preservative 


is different in all respects from 
any other on the market. 

The use of a Belt Dressing 
should be for two purposes : First 
to preserve the belt, and second 
to prevent slipping. Many of the 
dressings will accomplish one of 
these objects but GARLOCK 
BELT PRESERVATIVE not only 
preserves and makes the belt pli- 
able, but prevents slipping. 

It adheres to the belt and does 
not coat the pulley, 

It never hardens. 

It is a Liquid and goes into the 





pores of the belt. 

It is put upin one quart tin cans of convenient size to 
handle. 

Its lasting qualities are wonderful and a very small 
quantity will do the work. 

If you have never used it and wish totry it, a sample 
can will be sent by mail free of charge upon feceipt of 
your request. 


THE GARLOCK PACKING CO. 


604 Arch Street, Phila., and all other branches 


KEYSTONE 
BOILER | 
WORKS 


Builders of Boilers, Tanks 
and all kinds of 
Wrought Iron Work 





For the past ten years we 
have made a specialty of 
self-supporting steel stacks 
and large tanks. We so- 
licit a trial from the trade 
and are sure that we can 
benefit you in price. 


Radcliff, Ferguson Co. 
Manayunk, Pa. 
Important to all Applicants for a License 


THE ROSE PATENT GRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 
ENGINEERS. WRITE FOR CATALOGUE. 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 


Works: Philadelphia Office: 
KUTZTOWN, Penna. Fidelity Building, Broad, above Arch 
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if not properly done, in any plant, will cause the engineer a great deal of trouble, and 
his employer unnecessary expense. Many years of practical experience and a force 
of competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 712 Sansom Street, Philadelphia, Pa. 
PHONE 37-99 A _ JOBBING A SPECIALTY 















CAST IRON GRATE BARS 
SECOND-HAND TANKS 
PHONE 5-27-73 








General Engineering and Repairing. 
Reboring Cylinders in Present Posi- 
tion from 3-110 in. Dia., and Turning 
off Dynamo Commutators without re- 
moval. 







OHN.M 




























November, 1902 THE PRACTICAL ENGINEER 37 






























POWELL’S 
a L 
“Re? os U 
= VA. y B 
l : EL A 
Goer ee. 
H " N Cc 
7 p A 
. 
D E O 
FR R = i 
S AK: : = ayy 


None Better | A ee 


PR atover to a minimum the friction on Steam Engines 





all over the world. 
No joint to rack loose and leak, arms and body 








being cast in one piece. We sell them with a guarantee to || For Circulars and Prices, address 
work to your satisfaction or your money refunded. 
We Sell Steam Fitters’ Supplies. Pipe Cut to Any Size | Thomas McAdoo 
Prompt Shipments Guaranteed 
C. J. RAINEAR & CO., | 125 North Fourth Street 
No. 518 ARCH STREET - . Philadelphia Philadelphia, Pa. 
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SEPARA 
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For Steam or 
Oil 

All Sizes and 
Styles 


BERRYMAN 
FEED WATER 
HEATERS 


PATTERSON 
EXHAUST HEADS 


PRICES AWAY DOWN 
Sold on trial; to be returned at 
our expense if unsatisfactory. 
aA} never bad one come back 


FRANK L. PATTERSON &CO., ‘tren: 


Girard Trust Bldg., Phila. 23 Dey St., New York 



























































GARDNER PUMPS 


Of All Sizes 
and 
Capacities 





2000 in use. 50 | 
per cent. sold on | 
duplicate orders | 












Air Com- 
pressors 


AMERICAN FEED WATER HEATERS 


The American Copper Coil Heaters 
The Best Goods The Best Prices 


T. T. Burcuriero Co. 


610 Betz Building 
Bell Phone 3-47-40 PHILADELPHIA, PA 





Send for reports of 
tests and list 
of users 


















Direet Separator j= 
ompany 


200 Marcellus Street 
SYRACUSE, N. Y. 
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~40 Per Gent. Saved < 


PILLEY'S EXPANSION WEDGE PACKING 


THE ONLY PACKING HAVING A PERFECT EXPANSION AND PRACTICAL 
WEDGE MADE IN 12-FOOT LENGTHS OR 


CUT AND MOULDED INTO RINGS 
TO FIT YOUR RODS 
This is the most economical wedge packing on the market, and as it is not loaded 


with unnecessary Oil and Tallow it weighs about one-half per foot of other wedge 
packing, thus making a saving of fully 4o per cent. in cost of packing 


Also Sole Manufacturers of 


PILLEY’S IMPROVED RING PACKING 


Sent on Thirty Days’ Trial to Responsible Parties 





See that this 
trade mark 
is on all 


Filley’s Tack- 
ings 











2. TO ae a 
¥ * 


Latest and Best, 


A RECORD FOR RELIABILITY IS BEHIND THE IMPROVED 


Pilley Expansion Flue Brush 


@ it is Guaranteed Not to Break, Being made of Malleable Iron and 
Tempered Steel 


It Cleans the Entire Flue Every Time it is Pushed Through Brush ready for use 

Keep your tubes clean and saves money. Pilley’s Gombination Flue Brush and 
Scraper is the simplest and best cleaner on the market. A simple turn of the hand adjusts it to 
the tube and the brush removes what the scraper loosens. Guaranteed not to break nor the wires 
to come out or lay over. Sizes from 2inchesup. Measure outside diameter of tube. 


PILLEY PACKING AND FLUE BRUSH MFG. COMPANY, 308 N. Main St., St. Louis, Mo. 
For Sale by 


Tatum and Bowen, San Francisco,Cal; Portland, Ore., and Seattle, Wash Crane Co , New Yerk 
City. S.H. Supply Co., Denver, Colo. Eagle Oil and Supply Co., Boston, Mass. Chas. Bond, 522 
Arch St., Philadelphia, Pa. Scranton Mercantile Co., Scranton, Pa, Strong Machinery and Supply 


Showing Construction of Brush 





Patented June 14, 1892 


Co., New York City. New Orleans Railway and Supply C»., New Orleans, La. 
Send for Our 70-Page Memorandum Book—FREE TO ENGINEERS 
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NONPAREIL CORK 


PIPE COVERING 


HAS THE HIGHEST EFFICIENCY FOR KEEPING IN COLD OR HEAT 
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i ; 
d Be Best Covering made for either Steam, Nonpareil Sheet Cork is unequalled for i 
: & Water or Brine Pipes. This has been cold storage insulation or other large flat | 
5 d proven in every competitive test. surfaces. 
: g Nonpareil Cork Cement is the most Nonpareil Cork Flooring and Tiling is 
é efficient plastic covering. Non-corrosive, practically indestructible and a perfect § | 
Vj) © durable and light. non-conductor of sound. 5 






















JOHN R. LIVEZEY The Nonpareil Cork Mfg. Co. 
128 SOUTH TWENTIETH STREET Gerken Building 
PHILADELPHIA Chambers St. and W. Broadway NEW YORK 
1208 E St., N. W., Wash, D. C, Builders’ Exchange, Pittsburg, Pa. 113 So. Gay St.,; Balto., Md. 
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FRANCE’S METALLIC. 


Piston and Valve 


“ Rod Packings 


Ns: : 
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The Ring—Catch the Idea! 


Fancy how snugly that will grasp the rod 
on Corless Steam Valve Stems revolve with 
it, What wears? a not the rod. 
Yet we guarantee the packing to last as 
long as any other wearing part of the engine 


SEE HOW THEY’RE PLACED! 


Three grooves—two rings in each groove, 
one cut at an angle from center, the other 
straight from center. Where does the steam 
pet through? Itdoesn’t! That’s tgs Bass "ve 
een adopted by large engine Builders 
everywhere. : 


NOW THINK 


of the —— afternoons spent in re-pack- 
ing—the continual kick about soft packing 
bills—now wouldn’t it just be as well to get 
our catalog? It’s free. 


France Packing Company, Inc., 
6514 State Road, Tacony, Philadelphia. 










Is Satis- 
~, faction Or 
No Pay 











Our 
Guarantee 








This 


Weinland Tube 


pleases everybody 


Cleaner 


The man who uses it, because it is easily handled and 


CLEANS TUBES CLEAN. 


The Proprietor, because it 


8 AVE TUBES, LABOR, 


TIME AND MONEY 


and greatly reduces coal bills. 





It is strong and durable, outlasts several ordinary 
cleaners. Sent on trial. Our Patent Coupling is 
worth considering —one goes with every cleaner. 
Hose can’t pull out, saves lots of time, worry and 
“cuss words.’’ Write us about Boiler Cleaning. 
We’re experts in that line. Had 20 years’ experi- 
ence and “‘know how.” 


The Lagonda Mfg. Co., 


Springfield, O., U.S.A. 


SHADE & MARSHALL, Agts., 
Harrison Bldg., Phila., Pa. 














oa 





“STEPHENSON” 
Bar BELT DRESSING : 
Cuts Down the Bill 


For new belting 
And it is handy. 
Make up your mind to test it for yourself. 
Nothing to lose—everything to gain. 


Drop us a line to-day 


STEPHENSON MANUFACTURING CO. | 
ALBANY, N. Y., U.S. A. 


SHOPS SOOOSSODOOO OOOO 0654646646460 6666 PPO? 
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"2297-2285 WOOD STREET 
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WE MAKE ALL TYPES OF 


GRATE BARS 


But This is the Best and Cheapest 
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‘The Longest-lived Grate Bar That Ever Lived. 


IMPROVED AMERICAN GRATE BARS 
PATENTED 
THE ONLY GRATE WITH ADJUSTABLE FRAME. 

THE ONLY GRATE WITH LOOSE TEETH BETWEEN THE BARS, 

We wish to call your attention to a few important points in our new 
Furnace Grates. 

The adjustable supporting frame. not coming in contact with the 
brick-work, saves the walls from getting loose, and can be adjusted to 
any height desired. The perforated supporting cross bar has less ob- 
struction toa free circulation of air than any other Cross Bar made. 
The movable teeth between the Grate bars can oy d be changed at any 
time, so as to give an air space between the bars that is desired to ac- 
commodate any size of fuel; the Movable Teeth also give the bars more 
freedom to expand and contract, thereby the bars are less liable to warp. 

The American Grate Bars have given satisfaction where others have 
failed. Are made and for sale only by us; other parties have no right 
to make orsell them. Send for circular and references. 

E. J. MOORE MACHINE and FOUNDRY CO., 


SOLE MANUFACTURERS, 
PHILADELPHIA, U. S.A 














POSTMAN 


comes a 


TECHNICAL EDUCATION 


of the Highest Quality to your very door. 

Instruction by correspondence in the follows 
ing subjects: Mechanical, Electrical, 
Civil, Marine, Locomotive, Stationary 

and ‘Sanitary En ineering, Naviga- 
tion. Hydraulics, chitecture, Tele- 
graphy, Sheet Metal Work, Mechani- 
Cal and Persvective Drawing. Also 
forty short Special Courses. 
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Instruction under Members of the Faculty 
of the Armour Institute of Technology. 


Textile Course under Foremost Authorities. 











Young men not having the means to spend four 

years at college can begin their education in the 

# American School of Correspondence, and later 

complete their courses by actual residence at the 

Armour Institute of Technology, as all work sat- 

isfactorily passed by students will be accepted by 

‘, i the Armour Institute. An exe eptional opportu- 

4 Py nity to round out practical work with a course 

under teachers of recognized educational stand- 

ing, who have at their command the equipment 

of a great resident technical school for testing 
and experimental work. 

A Technical Reference Library (ten volumes) included 
with each Full engineering course. Full particulars and a 
catalogue of courses may be had upon request. State subjects 
interested in. 


American School of Correspondence 
AT 


_ Armour Institute of Technology, 


CHICAGO, ILL. 
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It Seems Strange 





BUT NEVERTHELESS 
A FACT ££ #8 @8 
Some people will continue the use of old style soft 
packing 
WHEN THEY CAN USE 


A metallic packing just as pliable, just as easily | 
ma. 


put in place 


STILL DIFFERENT IN EVERY WAY 


A Packing in which every known principle of Lu- 
brication, wear and adjustibility is fully covered, and 
by four years use, proven to do just exactly 


WHAT WE SAY IT WILL DO 


Can you'do less than give it a trial, without risk to 
you, if it fails? 


niniaee and testimonials from well known !parties furnished on 
MANUFACTURED ONLY BY 
LARKIN METALLIC PACKING CO., 
No. 23 Imperial Power Bldg., PITTSBURG, PA. 


PHILADELPHIA AGENTS: 





The Power Improvement Co., 
Room 118 Heed Building, 1215 FILBERT ST., Philadelphia, Pa. 
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Who is Hurt? 


E don’t mind imitations of the 

HEINTZ trap. We are not the 

ones hurt by them. We simply accept the 
compliment—and wait. 

It’s easy to make a trap that looks just like 
the HEINTZ. Many have tried it—and their 
traps are gone and forgotten. Other imitations 
are made under various names, being sold now 
to people who don’t know that the essential 
secret of Heintz efficiency is in the sensitive 
compound that actuates the spring. 

‘When the buyers have found them out, 
and spent good money to replace them with 
HEINTZ Traps, no doubt there will be a fresh 
crop*ef imitations. 


And who will be hurt? 


The HEINTZ Steam Trap is made in nine 
sizes; capacity 1 to 240 gallons a minute. 


Guaranteed for one year. 


WILLIAM S. HAINES CO. 
136 SOUTH FOURTH STREET 


PHILADELPHIA 
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What Injector Can Beat This ? 





Sti. DEN’S 








AUTOMATIC 


INJECTOR 


Regular Test—All Lee 
Injectors are tested in this 
manner, and a copy of the test accompanies 


each Injector. 


1-C No. 11620 


Starts low, 19 pounds On 74° Water 
Works high 170 pounds On a 8 foot lift 
Lifts hot water with 65 pounds steam at 128° 
“ec ae es “se 80 “ee Li) “ec 124° 
100 


‘* 122° 
At 60 pounds steam pulls a vacuum of 24”” equal to 24” 
“se 80 oé “é “6 “< ee “é 93/7 
se 92// 


ec “ 23’ 
WHAT INJECTORS CAN DO AS WELL? 


“ec 292/ 
MANUFACTURED BY 


THE LEE INJECTOR MFG. CO. 


99-103 ABBOTT ST. DETROIT, MICH. 


sé “sé “ce ce “ec sé 


“cc “ce se se “ “ce 


** 100 











PATENT 
PACKINGS 


made either with Rubber or Canvas Core and 
both Round and Square in shape. Will give 
satisfaction on Engine, Pump, Compressor 
and Valve Rods. Easiest of all packings on 
your rods. 















Brandt's Triple Expansion 
Gaskets 


For Boiler Work and 







Brandt’s 
Hard Pump Valves 


are the very ‘best goods you can 
use in High-Pressure work. 

Engineers are requested to give the 
above a trial if they are not now using them. 














RANDOLPH BRANDT 


Sole Manufacturer and Proprietor 


38 CORTLANDT STREET, NEW YORK 















Atlas En; 





We make 


Sines and Boilers 


and boilers, but every one of them is the best that good ma- 
terials and high-grade workmanship can make. 


many types and sizes of horizontal steam engines 
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ON STEAM AND 
ELECTRICAL 
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HEO. AUDEL & CO., Publishers, 63 Fifth Avenue, New York 
Catalog Sent Free on Request 








T 





ENGINEERING 






~ 


“ HAWKIN’S EDUCATIONAL WORKS” 


$1 Monthly, $11 Per Set. Standard Books for Practical Men 





To subscribers of THE PRACTICA! ENGINEER :—As Publishers of the ‘Hawkins’ 
Works” we have decided to continue our offer, during the coming year, to sup- 
ply this ‘‘Engineers’ Standard Library’’ on monthly payments. p 
‘erms:—Cut out blank and fill in name, address and reference, mailing it to 
address named below, and the complete set will be shipped to any address, ex- 
press paid; after books are received balance can be remitted, $1.00 per month. 





POTTTTTTTIITITITITT ITLL TEST 1902 


THEO. AUDEL & CO., NEW YORK CITY :—I accept your propo- 
sition tosupply ‘‘Hawkins’ Works’’ on monthly payments .So con- 


5 sider the inclosed $1 my first payment, and send me the books, ex- 
° press paid, and I agree to send you $1 each month until the amount 
w | of purchase is paid. 

= Signature ......cccccccccccccccccscccccccscccscccsesscvcccssevssecsseese 
a RESIDENCE 200 ccccccccccccccccccccccccccccccccceccsccccccccccccccesoecs 
3 Pies OF WUBINEDD, «0... cc cccccccccccccecccctvcccccccosccsnecceccsocccecss 


PTUUTT PUTT O OTE eee eee Pete erererererr rr rr rrr i i eee ed 
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IMPROVED 


Manufactured by 


J.E.Lonergan&Go. 
a1 RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 

Steam Pressure Regulators 

and other safety steam appli- 

ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited, 
Mention this paper if your inquiry 
is prompted by the sight of this 
advertisement. Catalogue D free 
on application. 
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oO. F. Zurn J. D. Kelley 
J. M. Zurn Cc. J. Curran 
O < HIGH-GRADE O 


LUBRICATING OILS AND GREASES 
PEERLESS Boiler Cleaning Compounds 


Our First and Last Consideration is QUALITY 


408 to 418 VINE ST., PHILADELPHIA 














ESTABLISHED 1871. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 


Shafting, Hangers, Pulleys, Etc., Etc. UE at 








120 North Sixth Street, Philadelphia, Penna. 


TELEPHONE No. 380. 


5 GAL. SIGHT-FEED 


LUBRICATOR 


illustrated here is designed for Single 

Engines or Large Plants where many 

Engines are operated from one steam 

main. It will oil one or a dozen En- 

gines, save 4o per cent. of Oil used with 

any other Lubricator, and prevent 
- annoying leaks in Steam Pipes. 


CHAS. H. SMITH, JR., General Agent, 


Lackawanna Lubricator and Mfg. Co., 
WILMINGTON, DEL. 








P. O. Box 478. 


HESS & BARKER 


R. W. BARKER, Prop. 


Engineers and Machinists 
810 SANSOM ST., PHILADELPHIA 


Estimates Furnished 





General Repairs a Specialty 





Stereotyping Machinery, Wood Working Machinery, 
Engines, Boilers, Steam Pumps, Special Machinery Built 
From Plans, Steam Fitting in all its Branches, Shaftings 
and Hangers Erected, Water Wheels and Pumps. 





DPYNAMO AND MOTOR COMMUTATORS REPAIRED, IF 
NECESSARY, WITHOUT REMOVING 


We manufacture the 


p@r-IMPROVED KELLAM DAMPER REGULATOR-@a 


























is the best, most reliable, cheapest, and is so 
acknowledged by elevator builders and engi- 
neers who are using it. It does its work eas- 
ier and with less trouble than any other de- 
vice know to them for supplying elevator 
pressure tanks with air. If this INJECTOR 
does not give satisfaction after 30 days trial, 
same can be returned. A liberal discount 
quoted to the trade, also to consumers. 





Write for 
Illustrated Catalogue and Testimonials 




















SANDS’ STEEL BRAZED 
OILERS AND TORCHES 


Best goods ever produced Every Engineer 
should try them 


No dirt can reach the bearings 
from our oilers 


Every Oiler a complete Filter 


We will send any of our goods 
for free trial, to be returned 
if not satisfactory 


Sands Mfg. Co. 


Cor. MARKET & BAYARD STS. 
Allegheny, Pa. 


WRITE FOR CATALOGUE 




















A \ “PERFECTO” 
y iv. Gas and Gasoline 
= Engine Co. 
Manufacturerso! | GAS AND GASOLINE ENGINES 
Kensington and Boston Aves., Philadelphia 











Repairing of Electric Motors, Dynamos, Steam, Gas and Gasoline 
Engines, Automobiles and Machinery in General 





EXPERIMENTAL WORK A SPECIALTY 
Bell Phone 5-32-52-A, 


eee 
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JOHN J. SPROUL, Vice-President and Manager W. J. GREENHOUGH, Secretary and Treasurer 


HAVE YOUR 


ELEVATORS 


REPAIRED 


Keystone Elevator Inspection and Repair Co. 
N. W. Cor. 11th and Wood Sts., Philadelphia 


Bell, 3-22-58 BOTH PHONES Keystone, Race 10-20 











We Carry Repair Parts in Stock, and Will Work Holidays and Nights When Necessary 
ESTIMATES ON NEW WORK 




















The LINDSTRO M Steam and Oil Separators 


Will keep the water in your Boiler. 

Will reduce the moisture 34 of 1 per cent. 

Will stop the priming in your boiler. 

Impossible to get water over to Engine from Boiler. 





























It pays to remove the Oil from Exhaust Steam. pen eieen anne 














WRITE FOR CATALOGUE. Nazareth Electric Light & Power Co. 
Nazareth, Pa., May 13, 1902. 
ee ee i a7. ss 1 ipa ase eg my 
» - - e4e ear Sir:—With reference to your 
Cylinders Re-bored in their present positions. From || separators which we placed on our 
4 + boilers quite sometime ago, we beg 
4 inches to 70 inches. to advise that our engineer reports 
that they are fulfilling all the require- 
ments and all the claims made for 
them by you. He has experienced 


ALL KINDS OF STEAM ENGINE AND STEAM PUMP REPAIRS. GENERAL || none of the old trouble since we have 
AND SPECIAL HIGH GRADE MACHINE WORK. y moray on. Our engineer, who had at 

rst very little confidence in them is 

now convinced that they are a ‘good 


OIL AND STEAM SEPARATOR SEND FOR PARTICULARS AND PRICES thing.” Yours truly, 


John T. Lindstrom 


440 Liberty Street - - - Allentown, Penna. 
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We want to write to you about steam traps 
this month. To impress upon you that there is 
such a thing as a good steam trap; one that will 
not go into your junk pile after a month or so 


of use. 


Such a trap is sold by us and is called the 
MARCK STEAM TRAP. 


Its phenominal success has placed it at the 
very lead of the steam traps of both Europe and 
This same success has made sellers of 
that when 
people are jealous they say things that they really 


America. 
competing traps jealous. You know 
do not believe themselves. 

We pray you, therefore, if you want to know 
about the MARCK STEAM ‘TRAP, send to us 
for the information and do not obtain it from 


these jealous competitors. 


Here is what we think of the MARCK 


STEAM TRAP. 


We will send to your firm from one to twelve, 
with the understanding that, if after using them 
for 30 days you are not satisfied with the results 
of their use, you can return all or any part not 
found satisfactory, and we will cancel the charge, 
or you can exchange undesirable for more desir- 
able sizes. 

If you accept the traps, we guarantee them 


against all defects in workmanship and material 
for a period of two years. 


’ Now we have been making this offer right 
along each year and find that it pays. The returns 
are less than a half of one per cent. The claims 


on guarantee are almost unknown. 

You, as a thinking man, must know that 
we could not continue to make such a liberal offer, 
were the returns exorbitant. You must also know 
that such a liberal offer is being largely and gen- 
erally accepted; and the natural conclusion must 
be, therefore, that there are practically no returns 
and that the MARCK STEAM TRAP is giving 
satisfaction. 

It is doing as we claim,—saving fuel, pro- 
ducing uniform heat, increasing capacity, saving 
packings and making life in the engine room 
happier in general. 

The very first move for you to make in 
this trap matter is to obtain one of our illustrated 
MARCK STEAM TRAP CATALOGS, showing 
the various applications of the trap and stating 
plainly what the trap will and what it will not 
accomplish. With this catalog you can judge as 
to your requirements for a trial test, that is, the 
number and size traps you want, and order the 
same as per the above offer. If you have any 
difficult. problem, and will submit to us the draw- 
ings, our engineers may be able to help you out. 
But send for the catalog the very first thing. Do 
it right now, while you have the facts and our 


address before you. 








b.F.Houghton « Gompany 


254 West Somerset Street 
PHILADELPHIA 


84 Lake Street 
CHICAGO 











November, 1902 








EXCELSIOR 
ELEVATOR 
COMPANY 


Passenger 
== A N D> 


Freight 
Elevators 





419-420 Heed Building 


1213-1215 


..Filbert Street.. 
PHILADELPHIA 


AIR CUSHIONS 


Automatic Car-Locking De- 
vices 

Mechanical and Electrical 
Indicators 

Automatic Door Mechanism 

Steam and Power Pumps 

Electric Annunciators 

Safety Gates . 

Air Pumps, Air Tanks 

Pressure Regulators, Etc. 


Repairs and Alterations 
of Elevator Plants 





a Specialty 


Bell Telephone 3-47-60 
Race 1-47 








Keystone, 
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A BOR costs more 

than packing. It 

is the time required 

to repack cheap packing which 

makes it more expensive than 
Hureka. 





ORK easier, 

pay better, ad- 
vancement surer is 
the promise of the 
Improved Robert- 
son-Thompson Indicator. 





OU should get the 7 ~¢ 

water out of live ¥ ! 
steam some way. The 
Hine Eliminator is ,} 
the 
way. 





cheapest 


good 


NCL E 
me 

=’ likes the 
Willis Plan- 
imeter better than any other. 





So do we. 

The engineer who really desires to advance will be open to any proposition 
which promises to help hlm. Our catalogue is full of suggestions which will be ap- 
preciated by every bright engineer. Why don't you write for it? 


Jas. L. Robertson & Sons. 205 Fulton Street, New York. 


St. Louis 


Boston 


Philadelphia 








as 
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pessececesescosoosoese: J 


Lord’s Boiler Compounds 





Consist of Crystaline Basic Salts, Soluble and non- 
corrosive. They come in a dry, granulated form. 
When added to Boiler feed-water the right 
compound will immediately transform the mineral 
matters from hardened earthy elements into un- 
hardenable earthy oxides, that are inert and com- 
pletely rotted. They act on the incrustation and 
scale formation, just as nature through atmosphere 


and moisture acts on hard, even flinty mineral 


masses. 
The scale or incrustation is transformed into 


a loose sediment like mud or silt, which is removed 
from the boiler by blowing-off and by washing-out | 


at stated intervals. 
LORD’S BOILER COMPOUNDS contain no 


water, give better results, and are far more econ- 
Oomical to use than any Liquid Boiler Compound in 
the market. 


Georace W. Lorp, 


Main Office and Laboratories: 2238-50 N. Ninth Street, 
PHILADELPHIA, PA. 
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KEYSTONE GREASE 


is positively the purest and best lubricant in the world, and the cheapest. 
It is a strong assertion to make, but we know exactly what we say and, more- 


over mean every word of it. 


NOW LOO K ___eh. 
KEYSTONE GREASE 


when submitted to analysis was found to be absolutely pure grease without a 


trace of rosin, rosin oil, or mineral acids. 


KEYSTONE GREASE 


never changes in quality, it’s always the same. 


KEYSTONE GREASE 


will not gum, harden, heat, scratch, wear or tear the journals. 


KEYSTONE GREASE 


is not affected by temperature. It will give perfect results under any and all 
conditions. 

It never drips or wastes away—it is applicable on every kind of machinery, 
and wherever properly used, hot boxes are unknown. 


One Pound of KEYSTONE GREASE 

will do more and last longer than 3 gallons of the best oil, or from 3 to 5 

pounds of any other grease made. 

It is a pretty hard proposition to convince some people and we don’t expect 

to do it by argument alone—we tell you facts—just as they are and prove them 

“to you by actual demonstration. Send us your name, we’ll send you free, 
absolutely free—express paid—a large trial of KEYSTONE 

dies GREASE and a KEYSTONE BRASS GREASE CUP to 


a cut feed it properly. 
of the 

cup we 

send you 

FREE— 


= Keystone Lubricating Co. 


sample of 


KEYSTONE GREASE 20th and Allegheny Avenue 


only send us 
your name, 


thet’s all. Philadelphia, Pa. 
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PLATE I. R. B. 


MOORE’S HIGH PRESSURE SAFETY STEAM BOILERS, 800,000 H. P. in use, both in Europe and America 


Repairs of Water Tubes. Boilers of all types a specialty. We have special tools for this purpose. 
We keep constantly on hand ready for shipment 1000 horse-power. There can be no delay. Send for Catalogue. 


~~ E. J. Moore Machine & Foundry Co. 7 
MACHINISTS, FOUNDERS & PATTERN MAKERS 


Gray-White, Semi-Steel Aluminum Alloy Castings. Mills and Pulverizers for Minerals, Cereals, &c. 
Stamping and Embossing Presses, Roller Mills. 


2227-2235 WOOD STREET . Philadelphia, Pa., U. S. A. 


Bonar Gauge Cocks. 
Mona Ok Fkters. | 








ames Donat and Co. 
Qunegic Bly. Sieburgh, Sa. 


























\cular. 


for itan 
10t hold 

-ompared wi 
fidently asser 
substantiate 
Lunkenheim 
st exacting e 

be reliabi 

ave full 

noty 


THE PRACTICAL ENGINEER 


THE LUNKENHEIMER 


is fully guarant 
ranted to give 


tter results, th 


others, but we 
e willinactr 


For All Classes of Steam Boilers. Well designed, compact, 
efficient, durable, low priced and reliable. In action it is 
easy to start, has large range of work, full capacity, is abso- 
lutely automatic, and the discharge can be graded within 
wide limits. . All parts are well proportioned, strong and 
durable, and any worn-out piece can be easily and quickly 
replaced at slight expense. Starts low at 221bs., works high 
to 185) lbs. Feed water 76°, lift 3 feet, works without adjust- 
ment of steam or water at pressures from 60 to 180. Ibs. 
Automatically restarts if operation is temporarily inter- 
rupted. Tubesare easily removable for examination or re- 
pairs by the simple use of acommon wrench, Devoid of 
small parts which are easily lost or unreliable in action. 
Fifty per cent. more durable than any other machine of its 


class. Retains original efficiency under constant usage and 
slight wear on tubes will not impair its operation. Works 
well with hot feed water and on long lifts. Impartial tests 
solicited and satisfaction guaranteed. Specify the Lunken- 
made fo hetmer Automatic Injector and order from your dealer. 


alg THE LUNKENHEIMER CO., CINCINNATI, U.S. A. 


does not fu? 
Sole Owners Branches: { 26 Cortlandt St., New York. 
and Patentees. * 1 35 Great Dover St., S. E. London. 


sures, and 

















We are the Originators, not [Imitators 


Are INDEPENDENT of any Trust or Combination, and the general verdict is that 


Perry's Red and Brown Sheet Packings 


are the only old and original goods now offered 











to the trade, and that PERRY’S SPECIALTIES 


INI 


in Steam Packings, for all purposes, are made 
upon honor, have no superiors, and are guaranteed 


in every respect. 





Manufactured 
by the 


La Favorite Rubber Mfg. Co. 





PATERSON, 
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‘96 Jenkins Standard ‘96 Packing "96 








The eee of | 
Joint Packing. Do not 
accept unless it bears 
our Trade-Mark as 
shown in the cut. 


| Use Jenkins.’96 Sheet | 

| Packing on the worst | 
joint you have, and if it | 
is not what we claimwe 

| will refund the money. | 























ENKINS ’96 PACKING has stood the most crucial tests under all conditions of service with 
steam, oils, acids, ammonia and the like, and in no case has it failed to make a perfect joint 
when properly applied. Can be placed in a joint either hot or cold, and will make joint instantly. 
Full steam pressure can be turned on at once when joint is made, it does not require to be followed 
up and will not blow out. It vulcanizes in place and ferms a compound that will not rot or burn 
out, but will last as long as the metals which hold it. It joins with rough surfaces equally as well 
as when they are faced. Jenkins Standard 96 Packing weighs less than most joint packings. 
When compared with equal sizes of other packings sold at a lower = ia pound, it will be found 
to cost less per square yard.— 


—im 4 + 


Jenkins Brothers’ Valves 








Design, workmanship and materials of the highest 
standard throughout. Every valve inspected and tested 
before leaving the factory. Made in all styles and sizes, 


both brass and iron. 


+ + ER 


an Jenkins Discs 
JENKINS? 

Boies: : Do not be deceived when you are offered discs ‘‘just as good’’ or better than the Jenkins, as many 
worthless imitations of our discs are on the market. We are the original manufacturers of this class of 
goods, and we have tried to maintain the high standard in which they are held by steam users throughout 
the world. Copper, lead, Babbitt and all kinds of metal discs have been experimented with for the past 
twenty years, and in almost every instance, when under the action of steam, they become oxidized and 
. Canct hard, so that chip or scale getting between the disc and seat causes a leak, which necessitates regrinding. 
\<cetiigns Insist on having the genuine Jenkins Discs; the difference in cost will not pay you to experiment. If you 

Baise wish discs for any particular purpose, write to us; we can experiment cheaper fur you than you can for 
yourselves. Jenkins Discs will stand steam, oils or acids. We have special soft discs for cold water 




















Jenkins Brothers’ Pump Valves 


Adapted to every pumping requirement, these valves are especially suited for pumping hot water, syrups, 
beer and other destructive fluids; also muddy and gritty water. When rubber valves have been found useless, 
these valves have given entire satisfaction. 

For mining and high-pressure service, also for elevator pumps, Jenkins Brothers’ No. 88 Pump Valves are 
in use under 450 pounds pressure, and are proving themselves equal to every requirement. 

We also manufacture a fine grade of Soft Rubber Valves for cold water and air service. 

When ordering valves, please state for what purpose you desire to use them. 





Jenkins Brothers’ Valves, Jenkins 96 Packing and Rubber Specialties received the Highest Awards at 


All our different specialties are stamped with Trade-Mark the Pan-American Exposition mee — Write for Catalogue 
JENKINS BROTHERS’ 
71 John Street 17 Pearl Street 133 N. Seventh Street 31-33 N. Canal Street 62 Watling St., Queen Victoria St. 


NEW YORK BOSTON PHILADELPHIA CHICAGO LONDON, E. C 











